ae 


~~ oe = eae pl AM Bit. Ae pe A the PS 


— — —— —— os 


— 
* 


— 


a i a F aw 


* 


ve effects of 
the Project area (Proposed Action) and 
productive wells (Alternative 1) and developing associated 
facilities, including roads, pipelines, and CBM compressors. 


This = is published in abbreviated format. Reviewers will 
need WXODAK Coal Bed Methane Project Draft Environmental 
(DEIS), BIM, May 1999, for review of the 


Action and under Alternative One. 
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in 
an 


Bureau of Land Management 
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and Lance Oil and Gas Company represeating theanselves and a 
number of additional coal bed methane (CBM) developers (hereafter referred to as the Companies) 


—— — in the eastern PRB are limited 
Tesource conservation, and surface protection responsibilities for 
As conservator of the federal surface and mineral estat, the BLM has 

casuring that the federal mineral resource is conserved (not wasted) and is 
— — However, the BLM does not authorize 


or comtrol any of the following: 


e CBM development involving only fse or state-owned lands and minerals; 
© =the appropriation (withdrawal) or subsequent beneficial use of groundwater; 
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—E ional req for ges compression facilities (CBM 
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or Prevention of Significast Deterioration (PS1)) increment analysis, may be performed. Tee 
pron aa eu eh so ay are nt 
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The purpose of, and need for, the proposed CBM development is to allow for the orderly 
Gevelopment of the resource to meet the energy needs of the nation. Development of federaily- 
owned CEM also would reduce the of drainage from the federal mineral estate and loss 
of royalties to the U.S. Treasury and the Sue of The leaseholders will be able w 
exercise their rights within the project area to drill for, extract, remove, and market CBM within 
conditions stipulated in the lease. Also included in these lease rights is the right t ballé and 
maintain necessary improvements. These rights contime throughout the lease term and any 
extensions or renewals granted b7 the appropriate authority. 


The purpose of the Proposed Action is to analyze the impact of additional development of federal 
CBM properties within the Wyodak project area that were not analyzed in the Gillette South EIS 
and the Gilletse North EA. This project area includes new developments within the Gillette South 
EIS and Gillette North EA areas and locations now being developed exclusively on state and 
private oil and gas leases outside these original assessment areas. An estimated 890 productive 
CBM wells were in place within the Wyodak project area by the end of 1998. Production statistics 
for 420 productive CBM wells were available for February 1996 (PI/Dwight’s, 1996). Production 
statistics for 638 productive CBM wells were available for November 1996 (Pi/Dwight’s, 1999). 


For the purpose of this analysis, the BLM estimates the following conditions: 1) up to one-half 
of al] new CBM wells that would be drilled within the project area would be located on lands 
where these mineral rights are owned privately or by the State of Wyoming; anc 2) up to one-half 
of all the new CBM wells that would be drilled within the project area would be located on lands 
where CBM mineral righzs are federally owned. Drilling wells under an approved APD is the only 
way to determine the potential for CBM production on federal lands. The private- and state-owned 
gas will be developed regardless cf the outcome of this decision, but under the Proposed Action 
the project would include development of private, state, and federal CEM properties. 


The operators propose to develop CBM within the project area by imcreasing the total number of 
wells and ancillary facilities where economically feasible. This proposal woukd enhance recovery 
of methane from the project area by increasing the availability of gas supplies, thus allowing 
operators to provide more gas to companies distributing and supplying methane to consumers. 


LOCATION OF THE PROPOSED ACTION 


The proposed CBM projects are located in central Camptell and northern Converse Counties, 
Wyoming, within the eastern portion of the PRB. The proposals include additional developmeut 
within the Gilletse South EIS assesament area end the Gillene North BA assessment area, and in 


surrounding areas (Map 1-1). The wells would be located within e project boundary extending 
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aren has been named tx: Wyodek CBM project area. The project area 
inclades portions of the Thunder Basin National Gressland (TENG), which is under sesface 
— St eee 
' ' industry interest. There is no legal 


end onshore oil and gas orders. The U.S. Supreme Court recemtly decided the 
———— eee 00 on’ a case 
in Colorado. CBM is disposable under the oil and gas leasing 


Gurren policy; and local, state, and federal laws. The FS’s Douglas Ranger District of the 
Medicine Bow-Routt National Forest administers oil and gas ‘easing and development activities 
‘within the TBNG. Leasing and development activities on FS-edministered federal lands are 
cwject to the lmmieations teuposed by the Land and Resource Management Pian for the Medicine 


access to and/or across any state- or privately-owned lands also is part 
of the approval process. Th- “ voming Office of State Lands and Investments is 
for easements and temporary us = ste. dandy Chaat ave required for off-lease activities. Before 
aE adhe ca ma S-edmninictered federal lands, a company must have a 
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The Wyoming Oil and Gas Conservation Commission (WOGCC) regulates drilling and well 
spacing, and requires an approved APD for all oil and gas wells drilled in the state, incinding 
federal weils. magia he SSA 9 Sep I cE Se EEE: 8 


produced during drilling operations. 


Under current ‘State of Wycaning laws, CBM operstors ave allowed 1 produce water with 2 
stock/miscellancous use WSEO permit and discharge that water with an NPDES permit from 
WDEQ. Producers operating with these permits are within te requirements of state lows. 


The State of Wyoming considers water produced in conjunction with CBM development to be a 
beneficial use of groundwater and requires an approved permit from the Wyoming Site 
Engineer's Office (WSEO) pric: to the drilling of a CHM weil. This WSEBO permit euthorines the 
appropriation ot groundwater from subsurface aquifers and its subsequet beneficial use at epecific 
locations. Surface water divers'on, stream channel modification, reservoir supply, construction 
of new reservoirs, and/or dam modification on existing resc: voirs also require permits from the 


WSEO. Engineering de-igns are required, as appropriate, as part of the approval process. 


The Water Quality Division. _WQD) of the WDEQ regulates increasing sedimentation, erosica, 
and other issues affecting the quality of water. WQD also is responsible for granting a National 
Pollution Discharge Elimination System (NPDES) permit for surface discharge of produced waters 
from CBM wells. Tue WDEQ’s NPDES permitting process, effluent limitations, and monitoring 
requirements for CBM prodrced water currently are being reevaluated. Specific requirements for 
discharge of CBM produced waters are being evaluated on a case-by-case basis. 


The WQD also issues NPDES permits for pipeline construction activities that disturb five or more 
acres or involve temporary discharge to “Waters of the State" during hydrostatic testing. 
Beginning no later than 5/31/2002, construction projects that clear one acre or raore will be 
required to obtain stormwater permit coverage. Types of oil and gas activities that may be 
covered include well pad construction, road construction, pipeline installation, and any other 
activity that results in clearing, grubbing, or grading of the land surface. 


The WQD also administers a voluntary State Wetland Bank where landowners can temporarily 
“bank” newly-created wetlands as a wetlands credh. The exisence of a non-wetlend use is 
recorded to facilitate reversal of the decision creating the banked wetlands (if desired, as long as 
the wetland credit was not used as mitigation for another wetland impact). Where the U.S. Army 
Corps of Engineers (COE) exerts federal jurisdiction over banked wetlands, the outcome of 
decisions involving these wetlands will be in accordance with the federal regulations administered 
by the COE. 


Federal agencies are directed to take action to minunize the destructioa, loss, or degradation of 
wetlands, and t preserve and enhance the natural cnd beneficial value of wetlands by Executive 
Order (BO) 11990, May 24, 1977, (Protection of Wetlands). A BLA instructional memorseudum 
summartzing the operating procedures used to implement this federal policy for all Wyoming 
wetlands administered by the BLM is inchaded in Appendix A of the DEIS. 
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mavigable waters and waters of the U.S. through 
| peranits for categories of activities, and also receives pre- 
“Wars of Ge U.S." is 2 collective term for al] areas 
subject tw veguittion by tee COE under Section 404 of the Clean Water Act. COE will require 
a Gsedge or fl activities are planned in weters of the Unieed States. The COE 
ar nae er ap rn a ry —[ 
activities in Wyoming heving minor cnvironmental impacts. A 
February 19, 1998 lower describing COE purisdictional erees, regulated activities, and permitting 
requirements in relation t0 CBM production activities in northeastern Wyoming is included in 


— & ot te DEI. 


' Ths ACD of Gs WORD eathrdes U.S. cad Wyoming Ait Quality Stantents ond Regulations, ant 
- a@zprines he constraction and operation of stationary compression fecilities. A Section 21 permit 
- @pplicution is required prior to the constructiva, modification, or operation of any site, equipment, 
 ‘e0asce, facility, or process that may cause or increase the emissions of an air contaminant imto the 
atmosphere. Panissions from all stationary sources and monitoring activities for these souces are 
regulated by the WDBQ. The WDEQ has the authority to set permit limits, mitigating measures, 
ane — — 
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aocie canission rates for mobile sources (including coal trains). New federal 
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Constraction within the City of Gillene, use of existing rights-of-way and easements dedicated or 
owned ty Ge City, or discharge of water within the city limits into the City's storm drainage 
- eyttamn weeld requixe permits. Addizionally, the City of Gillette has noise ordimances that could 
affect Grilling or constrection within the jurisdiction. Similar permits likely would be required for 
U —— 

As part of the APD approval process for oil and gas drilling on federal lands end/ox federal 
minerals it administers, tho BLM reviews the surface use and drilling plans submitted by 
. er CBM development, BLM is asking operators & wwbosk a Project Plan of 
, Which iachades a master drilling plan, s master surface use plan for ali wells, 
——— — Bach POD tnchades up 9 53 wells. 

_ AfterG@s BLM receives a Notice of Staking (NOS) or an APD/POD and before approval, an onsite 
» (ampection te made of ths proposed ¢-filing locations, >—s=s roade, water management, and 
ee eaas tend BLM personnel, company representatives, and the surface owner(s) 
to determine site-specific conditions for approving the APD/POD. 
BLM requires stavderd and, in some cases, special 
operation of the proposed project and may require 


Before construction, the Companies would be required to follow curreat BLM lead | 
guidence teed 
samo peapend cous bs, la cadena aire 
actions proposed must be in conformance with the BLM's Buffalo 
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by BLM’s Buffalo Office ts te tarting polar for 2 mitigating are contained in 
Appendix B. Mitigating measures that would be considered in project design under all ection 
abernatives are compiled in Chapter 2. 


As part of the APD approval process fox ’.}.edaninistered federal lands, the PS reviews the surface 
ust plan and BLM reviews the Grillin; ian submited by a company. After the PS and BLM 
receive the NOS or APD and before spproval, an onsite imepection is wade of the proposed 
Grilling locations, wccess roads, and otter potentially-disturbed areas. Agency perscanel end 
company representatives afeead the inspection to determine site-specific conditions for approving 
the APD. As part of the APD approval process, the FS and BLM require standard and, in some 
cases, special site-specific protective measures for design and operation of the proposed project, 
and the FS may require *x‘:!ional baseline information on water resources or the establishment 
of additional monitoring wits. 


Before construction, the Companies would be required to follow FS lend management guidance 
and comply with existing laws. The actions proposed within the project area cut be in 
conformance with the management goals within the PS LRMP (USDA PS, 1985 as amended). 
The mxitagement goal for the TBNG is to demonstrate grassland management end utilization of 
resources and values that are in hermony with nature's requirements and behavior, and to foster 
long-term economic stability and productivity of the land bese and quality of life for the people 
and communities in the area. The TBNG is managed to provide for multiple land uses, inclading 
oil and gas development; a broad spectrum of dispersed recreation opportunities; characteristic 
landscapes that satisfy the adopted visual quality objectives; increased public access, wildlife and 
fish habitats that maintain viable populations; and water quality and increased water quantity where 
possible (USDA FS, 1985). 


All of the TBNG is available for oil and gas leasing. Many leasing restrictions were developed 
by the FS in 1994 for use within the TBNG. Any restrictions applicable to drilling or production 
activities may be included as conditions of approval for activities on post-1994 leases. These 
restrictions can be reviewed to provide insight regarding conditions of approval that may be 


applied to future APDs within the TSNG (USDA PS, 1994). The FS would apply any appropriate 
conditions of approval to APDs that are needed to protect site-specific resources or conditions. 


The Notice of Imseat (NOM) for this EIS was published in the Federal Register on Jamuary 29, 
wes held on February 5, 1996 at the Holiday Inn in Gillette. All 
cain commen — Cet anne Sep montage nee Sean ents Gants wage 
Public scoping comments were accepted through March 2, 1998. A 
both the issues raised at the public scoping meeting and contained in written 
<cummmenta ta pressened os Appendix C (2/19/98 BLM lotr 10 “Partner” of the DEIS. 
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Plans for the development of CBM resources within the PRE have been inceresing since the 
Proposed Action end alternatives were developed in 1996. peg sor asrye 
only a portion (initial stage) of Ge CEM development Gat is 
Development of non-federal CBM resources (outside the scope of = 
rapidly than hes been anticipated here. As of September 1, 1999, iss deeiaocae 

analyzed under the No Action Alsernative already have been drilled (WOGCC 1999c). For the 
purpose of this analysis, the Proposed Action and alternatives are considered comparatively in this 
EIS as an imitial stage of CBM development within the PRB. 


Summary 


The Proposed Action consists of drilling, completing, operating, and reclaiming approximately 
3,000 new productive CBM wells amd related production facilities. The fee and state wells 
included in the Proposed Action are connected actions to the proposed federal wells. The project 
area is located in the castern PRB within central Campbell County and northern Converse County, 
Wyoming (Map 2-1). The Companies base this proposed activity on the preliminary development 
plans that were submided to the BLM in 1998. 


Development of natural gas (coal bed methane) wells and related facilities associated with the 
Wyodak CBM Project would be included. Proposed CBM development is ba ed on an assumed 
40-ecre well spacing pattern. The authority tw set well spacing rests with the * OGCC. The exact 
well locations will be determined subsoquent to this EIS daring i enilysis 
conducted for each well’s APD, which would be reviewed and appro. —si«sws«: Canso-by-case basis. 
The APD process allows conditions of approval to be developed for ell on the basis of site- 
specific water monitoring requirements and enviroumental constraim. in efidition t well sites, 
other facilities, such es access roads, gas gathering aad waser dieposal pipelines, electrical utilities, 
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| and the ability t compress and market 
— Cand ripe bg More Gen 60 
we ‘rough’ Amgest 1999, for CEM well locations on 
) ‘tee PRB (WOOCC, 1995). 


aew wells, the Proposed Action also imciades increased rates of 
, and surface water discharge and an increased area of disturbance 
y aaallyned in Ge Gillotie North CBM Project EA and the Gillene South 
1-1). Both Ge Giliens North CEM Project EA and Gillette South CBM 
qzeas are contained within the project area boundary for this EIS. 


CBM wells would be located from approximately 33 miles north of Gillette to 
south of Wright, Wyoming. As stated under the “Locetiza of the Proposed 
poe tn 1, the project boundary was delineated by industry imeerest but there is no legal 
requisement for companies to confine drilling to this area, other than the location of their federal 
lenses. Under the Proposed Action, the project would inciude well development and production 
from privete, state, and federal properties. However, CBM development likely would continue 
om private and state mineral estates, even if development of federal mineral estates were denied 
— — 
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once a month. As a result, two-track unimproved roads or trails would be used for access to the 
majority of CBM wells. In some cases, roads will need to be upgraded to the BLM's minimum 
standesds Gue to special conditions such as rough topography or stream drainage areas. 


The project would develop over time as the Companies implement their various CBM prcjects. 
Drilling activity would be concentrated within an estimated five-year to ten-year initial 
development period. A certain mumber of wells would be drilled and connected to pipelines each 
year within portiozs of the project ares. Numerous companies may drill wells during the same 
given year. Actual weil locations will be determined Sy the success of previous drilling, which 
determines where CRM can be produced efficiently. Lower munbers of wells being drilled could 
resuk from various economic factors thet would cause companies to limit activity. A study 
conducted by the BLM projects an estimated average CBM well life of 12 years (USDI BLM, 


1996a). 


For the purposes of this analysis, the productive life of a CBM weil is estimated to be 12 years. 
However, the cessation of groundwater pumping may mot occur 12 years after a CBM well is 
Grilled. If all wells in a given geographic area are not drilled at the same time, then groundwater 
may contigue to be pumped from wells that are no longer productive in order to contime efficient 
CBM production from nearby productive wells. Therefore, for the purposes of groundwater and 
surface water analysis only, the groundwater withdrawal and surface disposal of produced water 
is estimated to occur over 15 years ( on average). The estimated productive life of the project is 
12 © 20 years, as the first wells drilled would no longer be productive after 12 years. The last 
wells drilled during the five-year to ten-year (7 5-year average duration) initial development period 
would no longer be productive after 20 years. 


The Companies propose to develop well fields within the project area for the Wyodak CBM 
Project EIS, consisting of the following development activities: 
Approximately 3,000 additional productive wells based on an assumed 40-acre weil spacing 
pattern, 
e Associated transportation infrastructure, such as roeds, pipelines, and utilities; 
¢ An estimated 34 additional field compressor stations (in May 1997, 15 field compressor 
stations were in use): 
Anestimated 147 additional booster compressor stations (in May 1997, 13 booster compressor 
stations were in use): : 
An estipated 5 new pipeline compressor stations (in May 1997, no pipeline compressor 
stations were in use); and 
: Seasiee aes Seneee Seen eee Wy 80 Od of Wentag nl ote equa, 
as eppropriess, including an estimated $00 to 1,000 additional NPDES discharge points 
exthortesd in 167 to 333 NPDES pormics. 
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as defined Onder No. 1 issued under 43 3164: a) road 
operations; c) weil production facilities; d) electrical 
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distribution lines; ¢) power generation; f) production pods; g) pipelines (gas , ins eet, 
compressica (Tables 2-1 and 2-2). 
Road Access for Drilling Operations 


Access to drill locations from the existing road network already in place on federal, state, and 
private lands will be provided primarily by two-track roads traversing over natural terrain along 
pipeline rights-of-way whenever feasible. Travel on two-track roads would be rescheduled or 
postponed during infrequent periods of wet weather when vehicular traffic could cause rutting. 
Well access roads will be maintained in an undisturbed, two-track stotus, unless road upgrades are 
needed to alleviate safety concerns or access difficulties. Gravel or scoria may be applied in 
problem areas. Troublesome areas, such as stream drainage crossings, low water crossings, and 
rough topography would be upgraded as the need arises. In less rugged terrain, little earthwork 
is anticipetiid for well access roed construction. 


In more rugged terrain, BLM experience to date has shown that construction of a rough well 
access road to the drill location using cut and fill construction techniques may be necessary an 
estimated ten percent of the time. Surface disturbance associated with crowning and ditching 
(normally required by BLM’s general policy on design and construction of oil and gas well access 
roads) would occur only as required for well access roads traversing steeper terrain or rough, 
broken topography, or in other exceptional site-specific circumstances. Use of cut and fill 
construction techniques for well access roads may disturb up to 1.8 acres per well located in 
difficult terrain. Roads not needed for production will be reclaimed, as aeeded, as soon as 
practical after the conclusion of drilling. Roads needed for production may be upgraded, as 
needed, to ensure safe, year-round access. At the conclusion of the project, roeds and culverts 
that improve access to livestock pastures or calving areas, cultivated fields, ranch buildings, or 
other arcas could be left in place with surface owner concurrence. All roads no longer needed will 
be reclaimed. 


Drilling Operations 


Typically, drilling operations will be confined within a 100 feet by 100 feet well site area that is 
not leveled and is not cleared of vegetation. The use of cut and fill construction techniques to 
level work areas will be Amited to areas where the land surface is too steep to allow the drill rig 
to set up Over natural terrain. In areas where limited cuts and fills are necessary, ves etaticn may 
be disturbed or removed. Use of cut and fill constrection for well sites may be 
necessary ap estimated ten perveet of the time and may disturb up to 0.25 acre per well that is 
located in difficult terrain. Areas disturbed, but not needed for production, will be reclaimed as 
soon as practical efter the conclusion of drilling. At the conclusion of the project, all disturbed 
areas no longer needed will be reclaimed. 
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A mobile drilling rig will be drives to fhe well site and erected. Typically, ↄ vch res 
shallow well drilling rig will be used t Grill CBM wells. Additional equipment and seeteriols 
needed for drilling operations, including water, would be trucked t the well site. Ths proposed 
project would require appeoximatety 8,000 gallons (or 0.05 acze-fest) of water per well for coment 
preperation, well stimmufation, Gast control, and possibly drilling (ncn-conic drilling und is 
required t handle certain downhole conditions). Drilling suad usually ic antive uned end benteniee 
used for fresh water Grilling. As hole conditions dictste, small amounts of polymer additives 
and/or potassiam chloride salts mmy be added for bole cleauing and clay stabilization. 


The drill rig typically will be set up over antural terrain. A texpcrery mand pit approximately six 
feet deep, ten feet wide, and up tw thirty fect long, would be excavmaed within each well cite area, 
used during drilling and completion operations, and then allowed w dry before being backfilled 
and reclaimed. The pits will be fenced on three sides during drilling operations, with the fourth 
side fenced tmmedistely upon rig release. Each producing well would be drilled t a depth of 350 
feet to 1,200 feet or deeper, and would naive steel casing cemented from the top of the coal ssam 
to the surface. The weil control system would be designed t meet the conditions Likely to be 
excountered im the hole and would be in conformece with BLM and State of Wyoming 


requirements. 


The drilling and completion operation for a CBM weil normally requires approximately seven to 
25 people at a time, including personne! for logging and cementing activities. Each weil would 
be drilled within a period of one ® three days. In preperation for production of ges from a drilled, 
cased, and cemented well, a well completion program may be initiated to stimmiete production of 
gas and to determine gas and watcr production characteristics. A mobile completion rig similar 
to the dri! rig may be trameported 0 the well site, erecesd, and wed © a well. 
Completion operatices are expected to average one to three days per well. Methane may be vented 
and water temporasily discharged for a very short period of time during testing t determine 
whether wells will be produced. Once determined ) be productive, wells would be ainst-in umil 
papelines and other production facilities are constructed. 


If wells are prodactive, a very email part of each well site, represented by a square area with 
perhaps five or six feet on each side of the square, w''l be leveled to instal] wellhead facilities. 
A weatherproof covering will be placed ove: the welllsead facilities. No additional structure will 
be constructed at the weil site for gas-water sepacation facilities. A downhole pump typically will 
be utilized to produce water from the uncased open hole interval located below the stee! production 
casing. Methane gas will flow to the surface using the space between the production casing and 
the water wbing. No pumpjecks will be located at the wellheads. The long-term sur 
disturbance (12 to 20 years) at each productive well location where 99 cut ami fill constrect 
techniques are utilized is Miely to encompass a negligible area. much less than 0.1 acze. 

term surface distarbence st each sroductive weil location where cut ard fill com.trucaon techniques 
are utilized is likely to encompass approximately 40 feet by 80 feet, o: approximately 0.1 acre. 
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y will aot be fenced or otherwise removed from existing 


portions of 40-foot wide corridors 
2s practical after constrection is completed. Trenches will 

well roads wherever poreible. Separate gathering lines. 
— t— — — 
methane gas © prog@action pod facilities end produced water to discharge points. 


At the conciusion of the project, roads, culverts, cattleguards, pipelines, stock watering facilities. 
er ciher etructares could be icf in place for any beneficial purpose of the surface owner. 
Eiscerical service would be uvailable where CBM wellhead or pod productive facilities were 
focated, at the lendowner’s expense. Water wells and produced water would be available tw the 
emface landowner, with appropriations, diversion, and stccage rights already property filed with 
@e WSBO. Ponds and reservoirs would contimee w store water if surface owners elect to manage 
tae wells and contimes pumping weer from them. All federally-owned surfaces that contain 
 @aembed areas or facilities that are no longer needed will be reclaimed. All disur:ted areas and 
facilities that are no longer nseded and are located on private land also will be reclaimed, unless 
landowners elect t© manage the wells and continue pumping water from them, or desire to keep 
Gp access roads intact. 


ae 
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" will be roused to weil sites and ancillary facilities within the transportation 
 Dizet cable will be the preferred method of electrification, unless otherwise 
* Electrical ines commecting the wells and the prodacticn pods will be buried in the 
weaches excavated for well gathering fines. Overhead electrical lines will be installed along the 
pod access iced or in a more muitsble location. All overhead clectrical lines will utilize raptor 
protection designs. At the conclusion of the project, overhead distribution syutems not owned by 
te operators may o: may not be salvaged. Operators witl reclaim areas and facilities no longer 


— * 


gemerstors may de used on a temporary basis at 
lines are constructed. Either electrical motors or 


will power booster or blower units. Puture 
4 or electrical units. 
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i ted w the ahtng of CBM w 
Perak t Drill/Plan of Develay | | 
average of wn wells will be ted pod, 

thet pod will be Gone. At the pcoduction pod, gus ts commingled tuto ‘he gus guibiteg yam, 
which transports it t the compressor station. An improved read, sveraging cno-talf ails in 
length, will be constructed to each production pod and will distrb am aves act expected w be 
wider than SO fect. Each prodaction pod facility will disturb approximately 0.25 acre. Ai Ge 
conclusion of the project all distarbed areas and facilities 20 longer needed will be recinimed. 


Pipelines 
Three types of pipelines would be cunstrucesd as part of the proposed project: 


1. Gas-gathering pipeline systems (low pressure, from wellhead tw pod building, and from pod 
building through trunkline to the compressor station) 


2. Produced water-gathering pipeline sysizms 


3. Ges-delivery pipelines (high pressure, fiom compressor station t existing transmission 


Reclamation of pipeline corridors will occur as soon as practical after pipeline construction is 


— pang Ha vl — 


wide carts, ead wil tempt gs fem ech pe — 


trunkiine-, everaging six miles long each, —— — — 
tranpori gas to Compressor stations. 
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Compressor stations each would support one to four 1,500-HP or one to six 1000-HP engines and 
each station would disturb approximately 1.5 acres. The Proposed Action also will require five 
f ‘Stations, which would contain a total of 18 1500-HP 
“engines; etch station would distr approximately 3 acres. All compressors are expected to be 
wboueed within structures. Most compressor stations are expected to be built along existing roads 
and are not expected to require any new roads or improvements to existing roads. 


_ Anticipated Level of Activity and Project Life 
— — heen 5 te 


is expected to be 12 to 20 years. The estimated initial 


mt period (drilling phase) is 5 to 10 years. APDs for federal wells would be approved 
by @ ‘Twenty companies, on average, may have CBM development projects operating 
concurrently within the project area during the initial development period. Approximately 50 to 
400 wells per year may be drilled by each Company. The minimum sumber of drilling rigs 


required to drill 400 weils anmually would be twelve drilling rigs conducting drilling or completion 
‘tomcurrently for an estimated 200 to 300 days within a calendar year (the estimated 
period 


weather and soil conditions are suitable for access to the weil location and drilling 
or well cc Operations). it is likely that the Companies would utilize, on average, an 
estimated 25 drilling rigs to allow for poor weather conditions, mechanical problems, and 


scheduling concerns. 
Hydrologic Monitoring and Mitigation 


An imegral part of the Proposed Action is the hydrologic monitoring that detects impacts on other 

water users and provides data for control and operation of the Companies’ CBM projects. 

Monitoring plans administered by the State of Wyoming and the BLM will address the following: 
inonitoring . 7 * ye 

water 


Plans would address the following: 


id under the terms of NPDES discharge permits issued by the WDEQ, 
(6.8 santo pendmary aspen — — 
permits approved by the WSEO, and on-location pit permits 


¢ on surface flows encountered Juring drilling to WOGCC: and 


jogic monitoring and mitigution would be re-evaluated periodically by the 
GCC, CBM operators, landowners, coal operators, and other downstream 
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Whether production of methane occurs by eacountering free gas trapped in the coal seam or by 
pumping water to reduce pressure and induce gas flow, it is possible thar acurby water wells 
completed in the coal could experience a dectine in hydraulic head (for example, an imcrease in 
the depth *> the static water level in the well bore). If the decline in head were a 


of the totz! available head at a particular water well, then that water well likely would 


a reduction in its capacity to deliver water (yield) and possibly an increase in the coucentration of 
methane. 


Monitoring has been occurring in the Gillette North CBM Project EA and Gillette South CBM 
Project EIS assessment areas to validate predicted impacts and to identify needed mitigation. This 
monitoring would be contimed and expanded to cover the Wyodak CBM EIS assessment area. 
The Water Well Agreement, worked out by landowners and CBM operators as part of 
the Gillette North CBM Project EA and Gillette South CBM Project EIS, will be required to be 
Offered to affected surface owners before federal APD's will be approved. BLM will contime to 
suggest that operators also make this agreement available to surface owners when developing 
private- and state-owned minerals. A copy of this agreement is contained in Appendix D of the 


DEIS. 


A water well agreement format was developed by a working group of affected landowners and 
industry representatives (USDI BLM, 1997a). The BLM is not a party to this agreement. The 
BLM requires that CBM on federal leases offer this agreement to affected landowners. 
The Water Well Agreement between a CBM operator and an affected landowner addresses 
monitoring of any properly-permitted water well that falls within the Circle of influence (COI) of 
a CBM production well. This COl is defined as 2 one-half mile radius around a CBM well. The 
Water Well Agreement also addresses how the COI would be expanded, should there be 
interference with a water well within the COI. If no water well falls within the initial COI, the 


COI would be expanded to the next nearest water well. If wells within the COI are impaired by 


CBM activities, they can be mitigated by reconfiguring, redrilling, installing a new well, or by 
other means. 


If landowners do not accept the Water Well Agreement, a second option for water well mitigation 
will be used. This would be mitigation of CBM impacts in accordance with state water law. This 
would occur if a determination showed CBM development to be interfering with historic permitted 
usage Of water. Neither well yields or water levels are guaranteed by a water right. Mitigation 
under state law would be developed on a case-by-case basis, in consultation with the WSEO, the 
affected landowner, the operator, and the BLM. Possible ways in which mitigation could be 
accomplished at the cost of the operator are: temporary replacement with commercially-purchased 
water or water produced by the operator, or reimbursement to a well owner for increased pumping 


to the coal operators’ GAGMO group. This group was formed because impacts to the 


: ee Set areas. The purpose of the group 


monitoring results. The data 
— aie one to the BLM and the WSEO 
combined drawdown map of the results af their CBM activity. Their 
Sandee iss in Keeton agencies. 
hornet a mnipi ag nl 
the coal bed methane play, the sharing of information which was required has met 
resistance from industry. 


ms EE aa a a a Te 
d be will Grill and equip up to two well pairs or triples per township in the project area. 
would allow the BLM and the WSEO to maintain an independent monitoring network that 
A more accurate depiction of the actual drawdown that is occurring area-wide. 
dedicated wells would not be irfiuenced directly by pumping, as are the CBM productior. 


« 4. «ea AT i 
Groundwater 
In lieu of the PRAGMO requirement described in the DEIS, the following will be required from 
— Cs epenenty: 


J— Baseline tiatic rater levels, production capacity and methane concentrations for all properly 
remined wells within the COI as defined by the Water Well Agreement, in Appendix D of 
—— ‘Data és t be Carniahed w Gee BLM cad WSEO in an electronic format. 
re Bt 
+ Montity reper comiaing the following informatica for exch CBM well will be submited 
to Gs WOGCE: oa) well. game, water well permit gundber, API mumber, and location; b) 
Sporting detes, uamet: of individes! sesponsible for report, and method of meusurement; c) 
total volumes of water and ges produced during the reporting period and cunmulatively since 
reporting began; and d) remarks or comments data acquisition. The WOGCC will 

ah Ls ard ¢ * ——— —— 
— A—— ans a— 7 


— for NPDES 
—* — 7 wee ctw gid by WDEQ permits. Report 
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+ Drilling, completion, and equipping, to BLM specifications, of additional (ap to two siaes 
— ene ee ee Wells are to be operated 


>» Depending on available agency funding, possible additional financial support for deta 
collection and support in compiling and imterpreting the data. 


The following monitoring would be contimed by the BLM as a remit of the 

Lighthouse, and Gillette North and Gillette South CBM projects to provide independent 
verification of hydrologic activities. Depending on federal budget availability, i may become 
necessary for the CBM operators to pay for some or all of this monitoring through cost 
reimbursement. 


The BLM would conduct continuous monitoring of groundwater levels and gas pressure of selected 
wells completed in the coal and periodic (one to two months) measurement of methane 
concentrations at these wells. Several of these monituring sites could include additional well(s) 
near the coal well completed in the next shallower sand(s) above the coal. Some of the well sets 
would include a coal completion well and a well completed in the next sand below the coal. If 
adequate existing welis are available, they may be substituted for some of the wells described in 
this analysis (or possibly added to the network). Additional wells would be required with the new 


development proposed in this EIS. The monitoring well schedule and final location of monitoring 
wells ultimately would be a function of the final CBM development scenario and schedule. The 


BLM would conduct the following sampling: 


» Periodic (one or two times per year) monitoring of additional water wells that operators are 
not monitoring, located farther from the project area. 


» Water quality sampling from selected monitoring wells on a semi-annual basis, analyzed for 
the constiments shown in Table 2-3. 


Additional Monitoring Wells 


In coordination with the WSEO, an adequate sumber of monitoring wells would be added to the 
wells that were established previously as part of the Gillewe North CBM 


existing monitoring 
Project EA and Gillette South CBM Project EIS assessment and decision process (Table 2-4). 
Installation of the monitcring wells required under the Gillette South EIS and Gillette North EA 


completion. The WSEO completed five monisoring locations (4 paired) and 
a fifth pair in 1999. With the addition of these wells, there are a few — 
is waiting on the completion of required wells (Tuble 2-5). This would satisfy BLM's 


progressed in 1998 with the addition of one — — pg 
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T49N RITW Si COAL Giiznore O&G well acquired 3-98, plugged back and 
recompleted 


T4EN R73SW S36 WSBEO CBM MON #3 
T48N R73W S36 SAND | WSEO CEM MON #3W 
T48N R7ZW S22 COAL Coal well of a set of wells completed for the Marquiss 
T48N R7ZW S22 OVERBURDEN SAND | Overburden sand well of a set of wells completed for 
the Marquis project. 
T48N R7ZW S22 SHALLOW CONFINED /| Additional (shallower) overburden sand completed at 
SAND this location to evaluate vertical leakage. 


T48N R72W S22 UNCONFINED SAND | Usconfined —— completed at 
this location to evaluate vertical leakage and recharge. 


T48N R77W $12 COAL Arco Federal 12-2. Drilled out bridge plug, plugged 
back and recompleted. (SASQUATCH) 


T47N R7IW S19 | COAL Existing (Cordero well). 
T47N R72WS2 | COAL Coal well of s set of wells completed for the Marquiss 
Project. 


T47N R7ZW $2 C-verburden sand well of 2 set of weils completed for 


- 


a NO 


COAL WEEO CEM MON 06 
COAL tom Exess 11-96. 
RITW $31 COAL Coal well of Gree well ost 
RTIW $31 | OVERBURDEN SAND | Overbunden cand well of Gace well oxt 
TS4N K7IW $31 «=| UNDERBURDEN SAND | Underturden sand well of Gree well ox 
7434 | COAL Coal well of well pair 
TSM RIZW S14. | OVERBURDEN SAND | Send well of wel pur 
743M R71W S31... | COAL Coal well of well pair 
TSN R7IW $31 | OVERBURDEN SAND | Sand wall of well pak 
6 COAL Bowers 4% 
‘ites oa Table 2-6 


Coal | of well sat (3 wells toxi) 


Coal 2 of well ext (3 wells total) 
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Cost Share on Wells to be Moniiored by BLM 
Ce ERT 


Where suitable wells do not extiet for monitoring, operstors would bbe sequieed to obtain access, 
Sr te ae eg Nags — 
to thelr ones te aiithens Seana opernton maceeeary Support thcilisies 
sane nd aon) and vanddiesengtamae Fad canefin indice veeeneaeneine 
by the BLM. — EE ee oe eee eee ee 
provide labor to monitor the wells. 


implementation of Monitoring 


The monitoring well schedule and final locations ultimately «ould be a function of the CBM 
scenario and schedule. If necessary, monitoring wells will be added es conditions 
of approval for APDs/PODs. 


Surface Water 
The following would be required of the operators: 


» Monitoring of produced water discharges as required by WDEQ for NPDES permits. Report 
is to be furnished to the WDEQ and the BLM. 


> Monitoring of volume of produced water being discharged to the surface as required by the 
WSBEO under Conditions and Limitations specified in each groundwater permit, by the WDEQ 
under the terms specified in each NPDES permit, and as required by the WOGCC for surface 
flows encountered during drilling. If the State of Wyoming modifies ts CBM reporting 


requiremests, then the revised requirements would apply here. 


> Additional surface water stations may be aseded on the Lintle Powder, Powder, Belle Fourche, 
and Cheyenne Rivers and/or their tributuries. This will depend on th: location of discharge 
points, availability of existing deta, and magnizade of the projected impact. The cost of this 
monitoring would be shared by the BLM and the CBM operators. With the projecesd 

it is anticipesrd that the operators would have t be responsible for most of this cost. 


The following would be conducted by the BLM: 
— 22 aa mien oration, et 

a Ge pet oe ey —— x curre 

Gita ceamtenen Cehtie Cut. 


> Periodic sampling of water quality would be done at project area discharge points and other 
locations end amalyzed as shown ia Table 2-3. 
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ALTERNATIVE 1 (PREFERRED ALTERNATIVE) 


Alternative 1 to the Proposed Action consists of drilling, completing, operating, and reclaizning 


mate Wiese id a ehe — 
Prieta afi of ae Proposed Action’s project area (lap 2-1). This well total 
2,000 wells more than the 3,000 wells planned under the Proposed Action. Up t 2,500 
of the proposed 5,000 weils would be located on lands where CBM rights are owned by the federal 
goverument. The fee and state wells inchaded in Alternative | are connected actions w the 
proposed federal wells. This alternative was developed by BLM in response to expressions of 
imtevest in CBR development within additional wwnships extending north of the northern 
boundary of the Proposed Action end additional townships located along the western boundary of 
Sie 517.000 ea * * * 
acres). 
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Anticipated Level of Activity and Project Life 
The esthnaeed productive life of the project ix 12 to 17 years, —————— 


‘Wien? aa 


longer by prodinctive affer 12 yours. ‘The tact wells Grilled at Ge cud of s five-gear tilted 
period would ao longer be productive after 17 years. Ths estimated peoject ES of 
the drilling phase is 3 w 5 years. APDs for federal wells would be approved by BLM. Twenty 
companies may have CBM development projects operating concurrently within és expanded 
project area. Approximately 30 tw 400 wells per year may be drilled by cach company. The 
minkwem sumber of drilling rigs required to Grill 800 to 1,000 wells anaually would be 
conducting Grilling or completion operations concurrently for an estimated 200 t 300 days 
a calendar year (the estimated period when weather and soi] conditions are suitable for access t0 
the well location and drilling or well completion operations). It is lixedy thas the Companies would 
utilize an estimated SO drilling rigs to allow for poor weather conditions, mechanical problems, 
and scheduling concerns. 


The hydrologic monitoring and mitigation and prescribed activities defined for the Proposed 
Action also would be implemented under Alternative 1. The offer of the Water Well Agreement 
(Appendix D of the DEIS) to affected surface owners would be required before federal APD's 


would be approved. 
NO ACTION ALTERNATIVE 


CBM production would be established from an estimated 2,000 coal bed methane wells drilled 
within the project area, exchuding lands with federal CBM ownership. There would be no federal 
action involving federal CBM wells within the project area that do act address > potential 
drainage of federally-owned CBM resources. Construction and operation of compressors would 
be required to move gas to the transmission pipelines. Drilling would occur over a five year 
period with potentialiy productive non-federal wells being added esch year. 


These wells would be drilled anywhere within the project area evaluated under the 
a ee mp hor Bake Meee where: ~ chew halle 


asen (1,200 square miles) contains lands with 


cod ol ead one 5 1,200 square miles 
area would be evaitahte Action Aheruntive. 
new non-federal wells thet are Minty to be drilled ender the No Actica te cothmated to 


be 0.8 well per equare mile. Radiata einer S catiens ts DSS 36: 


Fer action lth —— or FS wont tb engi > te afd by 
disturbance related to CBM drilling, since CBD drilling on 
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‘Tas No Action Alternative is dofigns co the syjection of all applications for federal wells Ghat do 
ot oe hon aera arate Loaner The CEQ regulations at 40 


— “right end privilege to Grill for, mine, extract, remove 
end of and gus deposits” in Ge leased leads, subject t the terms and conditions 
federal tease. Because the Secretary of the Interior hes the authority and 
lity to protect ‘he cavironment within federa! oil and gas leases, restrictions are imposed 
cn @e lease terms. 


Leases within the project area for the VYyodak CBM Project EIS contain various stipulations 
concerning surfece disturbance, surface occupancy, and limited surface use. In addition, the lease 
stipelations provide that the authorized representative of the Department of the Interior may 
} “gach reatossble conditions, uct consistent with the purposes for which the lease is 
as the BLM my require w promct the leased lends and cavironment.“ None of the 
icaposed would empower the Secretary of the Interior tw deny all drilling activity 
because of environmental concerns where leases have been issued with surface occupeacy rights. 


Provisions that expressly provide Secretarial authority to deny or restrict lease development in 
or in part would depend on an opinion provided by the U.S. Fish and Wildlife Service 


and oe litely jeopardize the contimed existence of any endangered or 
yu i | whole or in part on the affected federal leases. 


a of federal minerals, development would likely proceed on private and 
Oy dem ely omc dieene Ag Apel epee 
addisional productive wells, 1,000 fewer wells than 
= wells would be not be located within the 
- fio would be located only on lands having or ste CBM 
As E privet: and state-ownsa mineral estate is not 
peered or Ge process, ao boundary can be evsigned for activities 
| sninaral estate. ⸗ 
oud | J be located within the Proposed 
ann —— — 2-1 end Teles 31 ant 2-4). 
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— Toning on Approval of Federal Wetle ’t Ase S@poge 
Wet, et cites T CRA BOT DA 


— — — 1,500 federal walle - 


— ——— This could 
lead to draiunge of gas from the federal CBM snimeral estate. 


Reduce the Number of Federal Wells Approved 


Thats alternative considered the Grilling of fewer than | 500 federal wells. 1 was not analyzed in 
detail because there is enough flexibility in the implementation of thr Proposed Action to approve 
fewer than 1,500 federal wells. Approving fewer than | 500 federal wells could lead to drainage 
of federal gas as discussed above. The decision to approve each weil is based on the site-epecific 


analysis compleeed for that well’s APD. 
inject Produced Water Underground 


Underground imjection © dispose of the produced water wes cousidered as an 
Produced water from existing projects has been of relatively good quality. Total Dissolved Solids 


(TDS) levels have averaged 764 mg/l TDS for CEM water discharges reported & 
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pe pha development. These mitigating measures also are 
Of Chapter 4 of the DEES, where they are incorporated within the 


aa Requirements teat are Standard Conditions of Approval for CBM APDs 

- — | 
Geology and Minerais ' 
© Methane will be comrolied Grvagh APD conditions of approval that address well control. . 


casing, ventilation, and plugging procedures appropriate to site-specific CBM development 
Surface Water : 
Mitigation measures in the form of wate: management plans will be developed and applied as 2 
cooperative effort at the APD/POD kc vel of analysis, ca a site-epecific besis or under a Plan of 


(POD) on a project-level basis (Appendix B). This effort will include the agencies 
cap ELMS, FS, COS, WEED, WOOCK enter WORD te commision wth Ge 


— — — Some of the 


— ——— 


¢ Produced water may be transported to distant discharge points, which could require the use 
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m chansels, reservoirs, stock ponds, and 
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cperstor end tenéowuer or lessee. 


To tan wl lows wi i tion of CED podesed wat, — cavers 
lease will be replaced should Sows exceed culvert capacity. New culverts end/er low water 
—— tend fies: Od tease, & is recommended Gat he 


operator work with other operators and with surface owners in the came Grainage @ replace 
downstream undersized culverts teat would be affected by their discharge. 


Discharges will be limnised to 2 vohane lees then or equal to the naturally cocurirg meen 
annual peak flow (which is roughty equivalent to a peak generated by 2 2-year, 34-hour storm) 
and which can be handled by the astural chanee! under anticipated conditioss. 


Local springs will be identified, and construction will be svoided in these areas. 


Discharge imo playas will be svoided uniess issues related wt potential wetland creation, 


maimensace of discharge facilities, reclamation, and accountability are agreed upon by the 
operator and landowner or lessee. 


Discharye potnts wil] be selecesd in stable channels or reservoirs sway from any significant 
downstream headcuts or other major erosional features Ourtfall design may inchade discharge 
aprons and downstream stabilization of channe! side slopes to prevent erosion and provide 


energy dissipation 


Discharge facilities will be designed site-upecifically using best management practices. to 
accommodate livestock access t water, to control erosion. and 0 lame sedamestanon 


Irrigation diversions tw increase chammel length end ip-ctreem smpoundments will be 
estabiished, as appropriate. and as agreed upon by the operator and landowner or lessee. 


Downstream mmpoundments may used new or redesigned outiet works im order to handle the 
steady inflow provided by CBM discharge water. 


As per State of Wyoming effluemt lumitations and monitoring requirements comamed in 
approved perms, ead BLM or PS monitoring requirements comtamned im approved monitoring 
plans, volume and water quality parameters will be monitored at discharge sites by CBM 


producers. Monitoring also will cocur st selected stations or downstream points of compliance 
on the Little Powder, Powder, Belle Fourche and Cheyenne Rivers and/or their tributaries. 


The areal surface Gisturbance and Ge length of tome Ghat Ge aren will remain 
disturbed before imtertm or final reclamation activities commence will be auamnised 


“ Immerim ‘and final reclamation of all disturbed areas will proceed in a timely manner. 
Reclamation activities will be conducted during time frames established by federal land 
management agencies, landowners and affected interests. 


Reclamation must produce a natural appearance and must be consistent with site conditions, 
area management standards, and projected uses, as agreed upon by the operator, landowner 
or lessee, and appropriate state and federal agencies. 


Reclamation will include, as appropriate, recontouring, establishment of desirable, perennial 
vegetation, stabilization and erosion control of all disturi ed areas. Additional measures, such 
as topsoil conservation, temporary fencing, mulching, or weed control will be utilized, as 
appropriate, to ensure long-term vegetative stabilization of all disturbed areas. Reclamation 
standards will be agreed upon by the operator, landowner or lessee, and appropriate state and 
federal agencies. 


A water management plan must accompany cach plan of development for federal wells and 
must address all potential CBM development in a watershed area, regardless of surface and 
mineral ownership (Appendix B). 


At the discretion of the surface owner, dams can be removed and the impoundment area 
reclaimed after the produced water is no longer available. 


Design and siting of discharge facilities must be carefully controlled or limited where channels 
are not stable, armored, or large enough to accommodate the flows that would be anticipated. 


Design and location of discharge points must be carefully controlled or limited or localized 
flooding may occur with increased frequency and magnitude where channel or basin capacity 
is insufficient to handle increased flows. 


Potential impacts to spring flow, specially those related to scoria aquifers like the one feeding 
Moyer Springs, can be analyzed site-specifically , as needed, during review of APDs/PODs or 
Sundry Notices, and impacts mitigated through the application of special conditions of 
approval for drilling or production operations. 


The quality of discharged waters can be protected through the application of special conditions 
of approval that provide for the careful location and design of discharge facilities in the 
vicinity of improved water bodies. 


The feasibility of designing surface water discharge facilities that could prevent increased 
sediment loads from reaching the affected segments of the Belle Fourche drainage having 
curtailed beneficial uses will be analyzed site-specifically . 
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© Timely recomsouring and revegetation of disturbed areas can be required to limit runoff from 
Gisturbed areas that could cause sediment concentrations in surface waters to rise over present 


levels. 


e Additional surface water monitoring sites wili be established in order to collect information 
related to surface water characteristics, flow regimes, substrates, and aquatic habitats. 
Monitoring related to specific habitats, such as those of the sturgeon chub, will be incorporated 
within monitoring plans at the site-specific APD/POD level of analysis where suitable existing 
habitat may be affected by CBM activities. 


Groundwater 


e A standard agreement has been developed by CBM operators and landowners to monitor and 
mitigate water well impacts caused by CBM operations. 


Air Quality 


e Air quality issues related to stationary sources of air pollution will be addressed in accordance 
with the authorities of the WDEQ. Air quality issucs related to mobile sources of air pollution 
will be addressed in accordance with the authorities of the EPA. Visibility impairment within 
federally mandated Class I areas will be addressed in accordance with federal reguiations on 
regional haze. Visibility impairment at other Class I and sensitive Class II areas will be 
addressed accordance with the recommendations from imteragency and stakeholder 


coordinating groups. 


e At the discretion of the surface owner, and in accordance with permitting decisions made by 
the WDEQ, compressors and compressor stations should be sited to avoid sensitive surface 
resources and potential conflicts with other uses. 


© Under the regulatory authority of the WDEQ and at the discretion of the landowner and the 


CBM operator, the implementation cost and effectiveness of electrification of compressors and 
other BACT will be considered. 


e Accelerated soil loss will be minimized by limiting the following: the removal of vegetation; 
the leveling of work areas; and the location of wells on slopes that require cuts-and-fills for 
well pad construction. 


e Timely initiation of reclamation and revegetation efforts will be required to effectively and 
immediately contro! accelerated soil loss due to either wind or water erosica. 
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© Mitigation activities most effective im reducing the potential for adversely impacting existing 


wetlands inctade the following: svoidence of discharge within playas and closed basins; 
avoidance of discharge within or near existing wetlands (if increased discharge vohmmes or 
subsequent recharge of shallow aquifers would imundate and kill woody species, especially 
willows or cottonwoods); and avoidance of disturbance within all delineated or recognized 
wetlands. 


At the discretion of the surface owner, fencing of wetlands and providing off-site watering for 
livestock could be used to allow vegetation development and maintenance of water quality in 
key wetlands. Any fences used should be placed well back from the wetlands to prevent 
warerbird mortalities and should be constructed to standards thar allow big game movement. 


If possible, wetlands and ponds will be built on accessible public lands where recreational 
users can benefit from the development. 


All power lines will be built to protect raptors from accidental electrocution. 


Power line corridors will avoid wetlands, to the extem possible, in order to reduce the chance 
of waterfowl! hitting the lines. 


At the discretion of the surface owner, several small ponds could be consolidated imto one 
larger pond in order to provide more open water and a longer shoreline at one site, which may 
be more beneficial to wildlife. 


The appropriate standard seasona! or year-long stipulations for raptors, sage grouse, and big 
game, as identified by the BLM’s Resource Management Plan, will be applied. 


Roads will be constructed to the minimum standard needed, so that disturbance to soil and 
vegetation on each road would be minimized. 


Fences along service roads will be avoided unless absolutely necessary, in order to prevent a 
maze of barriers to big game movements. Fences will be constructed to standards that allow 


for easy big game passage, in order to avoid big game entangiements. 


Fisheries 


e At the discretion of the surface owner, several small ponds could be consolidated into one 


larger pond thet may have the characteristics needed to support a fishery. 


e At the discretion of the surface owner, reservoirs developed as part of CBM activities could 


be sited within natural stream courses, to provide benefits w fish and wildlife resources. 
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e Surveys for nesting mountain plovers are recommended if ground disturbance (wells, roads, 


pipelines, etc) of the proposed project occurs between May | and June 30. 


Special habitats for raptors will be analyzed site-specifically during the review of the 
APD/POD or Sundry Notices. A minimum disturbance-free buffer zone of one-half mile will 
be established for all raptors during the nesting season (February 1 through July 31), in 

accordance with the BLM's Resource Management Plan for the area. Enlarged disturbance- 
free buffer zones will be established for specific species, as appropriate, at the APD/POD level 


of analysis. 


© Prairie dog towns will be surveyed for the presence of black-footed ferrets if the towns meet 
USFWS guidelines. Disturbance in prairie dog towns will be avoided or minimized, to protect 
sensitive species such as the burrowing ow!l. 


e A disturbance-free buffer zone of one-quarter mile is established around a sage grouse lek to 
reduce the likelihood that proposed activities will disrupt breeving and nesting activities. A 
seasonal timing restriction will extend outward for another 1% mile from the one-quarter mile 


buffer-free zones applicable during February | through July 31. 


© At the discretion of the surface owner, native species will be planted to re-establish special 
habitats . 


Cultural Resources 


© All areas of proposed ground disturbing activity will be inventoried for cultural resources at 
the APD/POD or Sundry Notice phase of each action. 


Specific plans for avoidance or data recovery will be recommended for any significant sites 
within the area of potential effect of the proposed aciivities. 


Land Use and Transportation 


°e CEM activities are proposed in the vicinity of scattered subdivisions near 
Gillette, mitigating measures will be developod to minimize the impacts and to 
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© Over the project iife, unecoucmic and depleted wells will be plugged and abandoned, and the 
| disturbance reclaimed and revegetated to approximate pre-project conditions. 


| e Reclamation and final closure of the proposed operations will re-establish the land uses of 
grazing and wildlife habitat in the disturbance areas. 


) © CBM facilities such as production pods or compression facilitics will be fenced as specified 
by the BLM. Access from properties adjacent to production pods or compression facilities 
may be restricted by this fencing. 


| © Roads and facilities a0 longer needed will be removed and the affected area will be 
rehabilitated . 


e Where feasible, each access road will be constructed in a transportation corridor that will also 
J include gas and water pipelines. and electrical cables 


Visual Resources 


e Gathering lines, water lines, high pressure gas lines and underground clectrical cables would 
be located along road rights-of-way whenever feasibie. 


Long-term visual impacts will be minimized by designing permanent structures to harmonize 
with the surrounding landscape to the extent feasible, recontouring and revegetating disturbed 
| areas no longer needed for operations as soon as practicable, and by reshaping straight edges 
of clearing resulting from roads, pipelines, well pads, and compression facilities to create 
} irregular or indistinct edges. 


e Proposed facility developments on BLM-administered federal surface would be consistent with 
BLM management objectives for mapped VRM classes. 


e All proposed wells and facilities on FS-administered federal surface would be consistent with 
FS Visual Quality objectives for the Thunder Basin National Grassland. Adverse visual 


impects would be minimized through careful location of facilities, minimal disturbance of 
affected sites, and design of facilities so that they harmonize with the surrounding lanscape 


e Use of two-track and existing roads and centralization of gas compression facilities along 
existing roads will minimize the visual impact of the road network. 


| 
| 

© The use of buried power lines to cach well, where feasible will reduce the linear element in 
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formations Gat ere incieded in 
are of poorer quailty 


wchniques and © of caning in ol wells whore poor 
(USGS, 197@. Ie Ge PRB bes been Gcilied 
exploration; inconsistent plagging of wet holes also — — 
aquifers could cover t some degre within te emdy aren. 


The Wasstch/Fort Union aquifer group inchades the Wasesch Pu t d the 
inchades the Wyodek coal), Lebo, and Tullock members of the Fort 
sands end choles form Ge top of this eequeses. i is enderinin by Ge 
the coal bed methane for Gils project. The thickness of Ge shallow parock, 
aysterns in Ge PRB ranges to over 3,000 fost (Feathers <t al., i 
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ne an ety. Sources of sclendum 


as @e dominant anion. An aren of sodium bicrrbdonste alluvial 
sostheast portion of the stady area (USGS, 1973). 


consists primarily of fine- © mediumo-grained lenticular sandstone beds and 
and interbedded with siltstone, shales, and coals. The thickness 
imcreases from east to west from zero at the eastern boundary of the stady area to over 1.000 feet 
at the western lik of the stady area. Wasatch shales and siltstones generally do not yield enough 
Water even for isterminent livestock use. 


—— — — — 

yah be Borthern portion of the study area. Wells completed near the southern portion of 

(Cam yield os mach ws S00 gpm, which is approximately equivalent to | cfs, (USGS, 

1968). Artesian conditions are common sway from the outcrop particularty from deeper isolated 

sends. Recharge to the Wasetch Pm is through surface infiltration of precipitation and lateral 
moventeat of weer from edjacest clinker and alluvium. 


¢ occurs at small seeps and springs along surface drainages. Local flow systems 
whh discharge occurring along creeks and tributaries near recharge areas. 
Regicual grocndweter movement, if ft exists, is tward the north but is extremely slow due to the 
fine-grained and discontimsoes nature of most of the Wasatch sands 


Water types within the Wasatch Pm are predominantiy sodium sulfate and sodjum bicarbonate: 
‘Tlave ave come calcium or magnestam salfate waters found in the eastern portion of the study area 
(USGB, 1973). Dissolved solids concentrations im 257 samples acquired from the Wasatch vary 


wetween 227 and have a medien concentration of 1,010 mg/l, and have an average 


1986c). Analyses from approximately 143 wells conspleted 


fu the Wonstch Pen, located tn and soar te sendy aren, vary berwecn 146 t0 8,200 mg/ dissotved 
ectid ent have an average concentration of 1,415 mg/l (USGS, 1986). 
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Selentum comcentrations can pose water quality rinks in Wyoming Geochemically, the primary 
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Special have been recognized in shallow post 
mining groundwater (spoils) from coal mines in the PRB (USGS, 1968 and Naeftz and Rice, 1999). 
The selenium concentrations in these areas probably result from exposure of crushed Wasech Pm 


overburden materials % oxidizing conditions. Oxid’zing conditions decrease the senbility of 
selentum-contaiming oxides and organic matter, resulting in increased selenium concentrations 
within beckfil] materials and waters discharging from them (ASSMR, 1995). 


Fort Union Formation 


The Fort Union Pm. has been divided iaso three members: the Tongue River (which imchodes the 
Wyodak coal); Lebo; and Tullock. In the southern pert of the basin the Lebo and the Tongue 
River are not identified as separste members. 


Tongue River Member 


The Tongue River Meraber of the Fort Union Pm contains seven to nine major coal seams (USGS, 
1986a), and many discontinuous, leuticular sandstone layers. The Wyodak coal bed occurs in the 
upper part of the Tongue River Member. It has been correlated in many parts of the PRB and has 
been given different names in different parts of the basin. The coal bed hes berm called the 
Wyodak-Anderson of the Wyodak-Canyon coal bed. North of Gillews, the Wyodak coal bed splits 
imo Upper Wyodak and Lower Wyodak coal beds. In places, the Upper Wyodak separates imo 
the Smith, Swartz, and Anderson coal beds, and the Lower Wyodak separates into the Canyon and 
Cook coal beds. South of Gillewe, the Wyodak occurs as essentially 2 single coal seam that may 
have a umber of thin splits within k. South of Wright, in the vicinity of Ge Antelope mine, the 
Wyodak separates into the Anderson and Canyon coal beds. Coal beds equivalent to the Wyodak 
are tentatively correlated in the vicinity of Sheridan on the western side of the PRB. Recent work 
by the USGS indicates that the Wyodek combines with other coals to form a 200-f thick coal scam 
known as the Big George at a depth of over 1,000 fect in western Campbell Coumty. For case of 
reference in this report, the main coal seam that is the target of CBM development will be referred 
to as the Wyodak, and where it splits into two distinct seams they will be referred tw as the Upper 


and Lower Wyodak. 


The Wyodek coal occurs at dic top of the Fort Union sequence and is the most continous 
hydrogeologic unk in the study area. from the outcrop, water in the Wyodak coal bod is 
confined between a basal a aventh scinabeualteeapteres 
the coal bed (USGS, 196%). The deserminetion that the coal is a confined from the 


nn — — The permeability of the 
fenction of fracearing The coal is anisotropic (act uniform), end the flow 
opemss tm fractares within Ge coal. Wells completed within coal generally yiel/ from 10 w 50 
OA (apprenionennty 0.02 to 0.1 cle) (USGS, 1975) 


Selling coves petenatiy cheng ho cletnr excep eaves wih 0 exall emount of nshage Sun 
@e overtying Wesetch Pm. Recharge and discharge also occur locally, where coal underiies 
valicy fill écposies (USGS, 1988) As more operating mines are reclaimed. reclaimed mine areas 
may become recharge areas for ad‘ecemt, undisturbed Wyodak coal. Regional flow is w the 
sortwest and away from the recharge arces, as indicated by the potemtiometric surface map 
prepared by Daddow (USGS, 1986). In the southern portion of the study area, water flow is to 
@e aorth, moving toward local discharge areas where Antelope and Porcupine Creeks cross coal 
cutcroge (USGS, 1988). Local flow patterns may differ from regional flow. 


Available Geta suggest that necr-eurface Fort Union wells do not show a dominant water type but 
consist primarily of calcium or magnesium sulfate water. As depth increases below 100 fret. 
sodium replaces calcium end magnesium and bicarbonates replace sulfates. The predominant 
water types of existing water wells within the Fort Union Pm consist primarily of sodium 
bicarbonate and to a lesser extent sodium sulfate (USGS, 1973). Wells penctrating coa! seams or 
Other carbonaceous deposits often yield both water and gas (primarily methane). 


Sobste concemtrations within the Fort Union Fm are varisble. The average concentration for 73 
qeanples in the stedy area from tee Fort Unica Pa: is approximately 1,350 mg/l (USGS, 1964). 
Ths best quality water typicelly is obtained from clinker areas. Water from coal beds typically 
contains 1,000 20 2,000 mg/l TDS (USGS, 1974). The quality of water contained in the cual seam 
is Geectibed in various coal mine PAIs and rome! monitoring reports on the file with 
WDEQ/LQD, and wes commarized by Ge USCS (1968). Based on 379 samples from the 
Wyodek- Anderson coal aquifer, the median concemtration of TDS is 1,310 mg/l. Baseline dam 
from @e Rocky Bete Mine tits average TDS concestrations of 1,210 and 2,120 mg/l, reported 
by Carter and Wyodek, respectively (USDI BLM, 19921). 


Pro@ared water comtnine an sverage (mean value) of 764 mg/l Total Lissolved Solids (TDS), based 
on discharge monitoring report data for S77 CBM effluent (discharge) semples reported 1» WDEQ 
oe nanan sy penne 199@a) (Table 3-1). Specific conductance of water from 
| | Marquies end Lighthuse CBM fields averaged 560 mg/! (ranging from 
7a | assuming TDS is roughly equivaleut to 0.667 times the specific 
on | 1991). Available monitoring results ce ox very conchusive as to 
weeber TDS tev. Giecharged CBM waters vary geographically in any pattern. 


Sy 


Anatysa of trace male wes contacted for sqqvanimatnty 31 — 


TOS vabues dertved from maitiplying cuncactivizy values by 
Source: WDEQ, 1990s. 


Table 3-2, after Lowry end others (USGS, 1906%), shows wace meee comceuration i: 
groundwater with, Coal Area 56, the PRB, which inciad-s all of the suadly even. This wble shows 
manganese and tron concentrations exceeding secondary domestic standards with some frequency . 
but also shows a median concestration for ell samples acquired Gat is less Gan the secondary 
domestic standard Water contsining manganese and iron concentrations that heve been measured 


in the study area can be used safely for irrigation or stock watering. 
Lower Tongue RiverfLebo Confining Layer 


The lower part of Ge Tongue River/isé> come of comietoes lenses contained ip 2 
shale and siltstone matrix (US3S, 1968). Thick coal beds occur in Ge upper part 
of Ge Lebo Shale member (USGS, 1974). Wells in Gn lower Tongus River/Labo anit typically 
yield adequese quantities of waner for domestic and Uvestock ese Wf o eufficiees cickusss of 
saturated sandstone is penctrased. be “hor -ne caer enne eter hes: 


River, and ere ——— — Coal 
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Trece Meta! Concentrations of Groundwater in Cosl Ares 80 
— +. oF 
Asabpess 
Eavcediag Drinking her@meen 
Neuter | Dvtibay Wau Anehyond 
@ Weer Seederé | Medio Velo 
134 i 0.050 0.001 0.120 
" I 10s 0.00 1.100 
16 i 0.01a 0.002 0.017 
16 0 0 OSe 0.010 0.030 
123 0 10 0.001 0.106 
6 56 0» 0.190 120.0 
16 ‘ 0.05e 0.002 0.180 
257 100 o 0.040 4.00 
12 0 0.002— 0 0006 0.0015 
1” ‘ o oi⸗ o 001 0.031 
41 0 S$. 0.020 1.800 
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The shales undertying the Wyodak coal act as a confining layer, providing partial isolation of the 
coal from undertying strata. Sr-atigraphically lower aquifers are pertially isolated from impacts 
with mine activities and CBM production in the Wyodak coal 
egaiiees. As with other Port Union aquifers, recharge is primarily from inflow at outcrop areas. 
Guounfwater generally flows sorth. Water quality for the Tongue River/Lebo is similar w that 
@escribed above for the Wyodak cual aquifer 


Tullock Aquifer 
The Tullock aquifer consists of fine- © mediamp-grained sandstone layers and tun coal seems 


interbedded with siltstone, shale, and carbonaceous shale (USGS, 1968). The sandstone layers 
im Ge Tullock wad w be eomewhet coarser end more reassive Gen Ge overtying Tongue 
River/Labo members of te Port 


Usies Fa. In evens where the Lebo Shale is well drfined, i 
. a between te Tullock and the coals of @< upper part of the Fort 
. on Fm. The Ye * te exposed ip Ge west along Ge Bighorn Uplift end in the cant, cant of 
elm of Ggsaceed ridges (USGS, 1967). Waser yields of 200 w 300 
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euicipel and industriel wees. Most wells fie mine facilities are completed in Gis 
Ser = an Tene etn bags gh ny sr ct on 
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Groundwater consumption im the stady area sverages 28.84 million gallons per day or 32,300 acre- 
. 


feet per yeur (Tabte 3-7 of DEIS) (USGS, 1990b). More than 40 percest of Ge 
im the Belle Fourche River basin. Mining-related withdrawals associated with pt 

operational consumption account for 77 percent of the groundwater use in the sandy ame. AS 
water for domestic consumption is derived from groundwater supplied predominantly from the 
Fort Union and Wesetch aquifers. Over 90 percent of domestic consumption occurs is Ge Baile 
Fourche River basin, where most of the population resides. Stockwatering and ixriguticn uses of 
groundwater accounted for slightly more than one million gallons per day in 1990. 


CBM water withdrawals were act significant in 1990, and fherefore, are act inchaded in he wbie. 
However, approximately 890 productive CBM wells are in place as of the end of 1998. Produced 
water from the Fort Union aquifer sveraged 6.92 million gallons per day based on actual reported 


production from 420 wells, February 1998 (PI/Dwigit's, 1998). 


The Wasatch and Fort Union squifers are the most important local sources of groundwater in the 
PRB (Feathers et al., 1981). They ase developed extensively for shallow domestic and vestock 
wells. Domestic and livestock wells usually are low yield, (lees then 25 gpm of 0.05 chi), 
imermittemt producers Water suitable for domestic and livestock uses typically can be found less 
than 1,000 feet below the surface. industrial water wells are used primarily t obtain water for 
use in subsurface ingection that promotes secondary recovery of petroleum. Ai coal mines these 
wells are used for drinking water end dust sbetement. Municipal water supply wells in the project 
area are predominantly associated with the City of Gilleme’s use of the Fort Unica Pm. (Tongue 
River, Lebo and Tullock members). Municipal water use im Cilllette has s winter bese demand of 
3.0 tw 3.5 million gallons per day (gpd) and a peak demand of 10 million gpd (Wester-Wensin 
& Associates, 1994). Peal demands for the Gilleme ares are projected to grow t 15.1 million gpd 
by the year 2020 (HKM Associates, 1994). 


There are more than 10,000 WSBO-permiteed water wells ip and around the smady area (740-58 
N R70-7SW; T4S-SGN RIGW; and T46-S2N R77W) of which approximately 3,600 have been 
canceled or abandoned Of the remaining approximately 6.900 weils. approximately 4.000 are 
monitor wells. The remaining approximately 2,900 wells are used for domestic, industrial, 
irrigation, mumnscipel. reservoir and stock purposes. The water weil location data for all permised 
water wells in Wyoming is too lengthy t inclade in Gis Gocement but is evailable from the 
Wyoming Stete Engineers Office (WSBO, 1996D and 1999). Table 3-3 summarizes groundwater 
use in the Wyodek emady ares ip 1990. 
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| 9998-1999 Dace on Type and Number of Welle in the Wyodak Study Area 
(140-68 N RYO-75 W; Vas acu RTGW; and T48-62N R77W) 


, Miscellaneous, 


Primary Use 


Number of Wells 
3,966 


$10 


6/10/1998 and 2/1/99 Listings 


Source: WSEO, 1996) and WSEO, 1999 


DEIS CHAPTER 3 AFFECTED ENVIRONMENT ERRATA 


3-3, Table 3-1 


The text under Formation should read “Upper Fert Unica (Upper 
Tengue River/Wyedak Ceal” instead of “Wyodak Coal” and should 
read “Upper Fert Unies (Lower Tongue River) and Lebo" instead 
of “Upper Fort Union (Tongue River/Lebo)." 


3-5 Insert the following semence after the fifth sentence “However, the 
3 development ef CBM in the PRB is eccurring under confined 
6 conditiens (FEIS, p. 3-3).° 
3-7 Insert the following sentence after the first sentence “As of 
3 September 1, 1999, 2,373 CEM wells had been Grilled of the 5,890 
2 active APDs in the Wyodak Study ares (WOGCC, 1999c)." 
3-8 Delete the last sentence of the fourth paragraph. 
4 
2 and 3 
3-11, Table 34 Replace Table 3-4 of the DFIS with the revised Table 3-4 occurring 


oa 3-11 of the FEIS. 

The text should read “1)Wyoming's Belle Fourche River (77 percem 
of CM generated flow); 2) Little Powder River, WY and MT (19 
percemt of CBM generated flow); and 3) Wyoming's Cheyenne River 
(4 percem of CBM generated flow) ° 


3-8 


6 


Insert the following paragraph, afte: the third paragraph. “The andy : 
: 2 eet oN pet teammates 


The remaining tributaries are Class-4 waters, protected for only 
livestock and irrigation.“ 


The text should read °..., and wetlands, inchading isolated wetlands, 
within the study area, are jurisdictional areas...” 


The text should read *... not an activity regulated by the COE @ the 
activity does not inchade a discharge of fi material into waters of 
the U.S. (US Anny COE, 1998)." 


The correct dates for restricting disturbance are February | through 
July 31. 


The text should read “... only 26 leks ...” 
Delete last sentence of paragraph, line 10. 


The text should read “bieck bullhead (Ameiurus melas), ...“ 


The text should read *(Scaphirhynchus platerynchus), ..“ 


wu bls Blow ble-kiu-k)--Gi--¢ 


The text should read “... and, the endangered Use Ladies’-Tresses 
(Sptranthes diluvialis) The mountain plover (Charedrius 
meontanas), fer which the USFWS changed its states frem 
candidate to prepesed, hes been identified as potentially occurring 
within the ares. in addon to the threatened and endangered 
species. ‘we candsiace species hsve been identified as potennally 


Occurring with the area. the swift fox and sturgeon chub © 
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trrigation practices may have increased turbidity end citeticn in 
amall- to medhan-cisyi streams. 
3-45, Table 3-16 SORES Cee eens ——— 


351 The teat should read “Active coal mines located south of Gillene 
: imctades Caballo @nctades Recky Butte), Bell Ayr, Cordero-Rojo 


Compiles, Coal Cresk, Jacobs Ranch, Black Thunder, North 
Nerth and Amelope. 


‘The txt chould read “The emdy area hes two major refireads and 
mumerous of and gas pipelines. ae 
and Unive Pacific rafireads 


Te Wyoming Volusion (ist vow) ender Orher Minerals (sith 


S.. BR Genet 


—~ 


Gaging Stations! 
Area nae | sae 10-Year | 25-Year sae | mane 


qm) | 26-Seer 24-How | 2¢-Heur | 24-Heer 


733 917 1,130 


1,530 2,570 4,100 


74 12 | 6 


2,690 3,070 3,450 


4,720 6,830 9.660 


——— ee | 3.1 | 610 ‘eed bcs 2,450 | 4 4,030 


USGS 1988. Streamflows in Wyoming. Prepared by H.W. Lowham. Water-Resources Investigations Report 88-4045. Prepared in cooperation with the US. 
Bureau of Land Managemem and the Wyoming Highway Departmers Cheyenne. WY 
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In developing CBM, 2 portion of the water contained in the coal aquifer is removed at 
bocations, releasing methane for collection. The primary groundwater impect wih 
development of the Wyodak CBM Project involves loss in available hydraulic head in the target 
formation (the Wyodak-Anderson coal seam). This head loss could impact water wells completed 
in the coal seam, in the form of reduced well yields and potential methane production. Surface 
discharge of extracted groundwater from CBM operaticas potentially can enhance recharge of 
shallow aquifers undertying creek areas. 


The effects of CBM developmen on groundwater resources are described wm terms of a loss in 
hydraulic pressure head in the coal aquifer. The effects are scen as a drop in the water level 
(drawdown) in nearby wells that are completed in the coal aquifer. As groundwater leaves the 
aquifer and enters the well bore, the water level in a wel] completed in the coal aquifer rises above 
the level of the aquifer, and a hydrmilic pressure head is genereted. Partial removal of 
groundwater from the coal aquifer (through coal mining operations or CBM development) can 
reduce the hydraulic pressure head and lower the water level in nearby wells completed ia the coal 
seam. After CBM development (and water removal) ends, water levels in nearby wells are 
expected to recover somewhat as coal aquifer recharge occurs. 


The effects of CBM dvelopment, coal mining activities and other existing or reasonably 
foresseable development activates are analyzed cumulatively for the Proposed Action, Alternative 
1, and the No Action alternative later within this chapter. 


Specific groundwater issues associated with the proposed Wyodak CBM development include 


¢ Local and regional coal aquifer drawdown resulting from CBM development and surface coal 
mining 

¢ Maximum areal extent of coal aquifer drawdown. 

* The magnimde of projected coal aquifer drawdown under various CBM developmen 

scenarios. 

The extent of coal aquifer utilization and the effect of predicted drawdown on this use. 

Wasatch sand aquifer drawdown resulting from CBM development and surface coa] mining 

The rate of coal aquifer recharge after CBM operations cease. 

The contribution of surface discharge of extracted coal groundwater to the recharge of shallow 

Wasatch sand aquifers. 

¢ The differentiation of coal aquifer drawdown effects resulting from coal mining and CBM 
development 
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A detailed description of the geology and hydrology of the ares is given in Chapter 3. The focus 
Of Ge impact assesument is the Wyodak-Anderson coal seam (top of the Fort Union Pim) and the 
Waeesch Pm. The dip of the Fort Union coals in the eastern PRB is generally 1-2 

) although the Wyodak-Anderson coal hes mumerous ‘rolls’ so that. 
locally, dips may be quite variable. The Wasatch Pin has several discontinuous sand waits that are 
utilized for water supply. The bese of the Wasatch Pm, directly above the Wyodak-Anderson 


seam, typically is a low permeability claystone thet forms a hydraulic confining unit for the coal 


The coal and overburden are eroded where the Wasatch Pm and Wyodak-Anderson coal contact 
imsercepts the land surface tc the east. Range fires and spontaneous combustion have ignited the 
areas of exposed coal at the land surface. The burning of these coal deposits has created a land 
form composed of permeable materia) (clinker), formed from the baking and subsequent collapse 
of the sediments originally above the coal. 


Recharge to groundwater aquifers occurs from surface infiltration and from vertical and horizontal 
migration from adjacent strata. Precipitation provides a minimal source of recharge over most of 
the area because the climate and surface features prohibit significam infikration Infiltration is 
significant within more permeable surface geologic units such as the clinker occurrences along the 
eastern outcrop of the Wyodak coal. The clinker areas are generally considered to form significant 
recharge areas for the coal. Infiltration of surface water in creck valleys is also generally 
considered to be an important source of recharge to shallow aquifers The Wyoming Board of 
Comtrol currently considers surface water losses in river flows due to evapotranspiration and 
leakage ‘termed conveyance loss) to be sbout one percent of the flow per mile Evapotranspiration 
probably accounts for most of the conveyance losses, particularly during the summer months 
Recharge of shallow aquifers due to leakage from rivers is likely to be approximately 20 percent 
of the conveyance loss. 


Hydraulic connection between the shallow Wasatch sands and the Wyodak-Anderson coal is 
limited Gue to the low permesbility claystones that separate the two units. However, if the 
hydraulic head (water level) in the coal is naturally lower than in the overtying sands. then there 
is potential for leakage from the sands into the coal, or vertical recharge. The natural leakage rate 
will typically be extremely small, tut taken over a large area can amount to a significant portion 
of the total recharge imo the coal. Locally, hydraulic connection between the coal and Wasatch 
sands may be enhanced should the imegrity of the confining layer be compromised by water 
supply wells screened through both the coal and the overtying sands. by deteriorating well casings. 
or by poorty plugged ofl and gas wells or exploratory Grill holes. Leakage from the Wasatch 
sands into the coal may be enhanced if water levels in the coal are lowered as a result of coal 
dewatering activities. Due to the limited hydraulic communication between the coal and the 
overtying Wasatch sands. a significant period of time (typically several yesrs) will likely pass 
before significant drawdown (drop in waier vel) effects in the sands are apparent. 


ov il 


bed is represented by layers 4, 5 and 6 in the model. The Wyodak consists of several coal beds 
that spl and merge in the PRB. The model consolidates these splits imto two coal beds (layers 
4 and 6), separated by an imervening shale parting (layer 5). The Wyodak coal transitions into 
more highly permeable clinker at the eastern outcrop area. Data on the coal seams and structure 
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_ were weakest én the northers portion of the modeled area. Overtying the coal is a layer (layer 3) 
supececating shales within the Wesesch Pm that act as 2 confining unit between che coal and the 
G@ecomiances sandstones within the Wasatch Pm. The second layer represen.s the Wasatch Pm 
@econtinsces sandetwes units. The uppermort layer (layer |) represents the surface geologic units 
that include shales, sandstones, and alluvial sands within creek valicys. 


Other geologic boundaries that were incorporated into the mode! include faults and lineaments 
where these are suspected of having a significant influence on groundwater flow regimes. Faults 
may act as impermeable (no-flow) boundaries or zones of flow restriction, and limeaments as zones 
of augmented hydraulic conductivity in the model. 


Swresses imposed from surface mining were simulated as drains. Stresses imposed from CBM 
development were simulated as weils pumping at a constent rate of 12 gpm for an estimated | S- 
year life. Due to the large mumber of proposed CBM wells, the uncertain location of the wells, 
and the large area involved. the mode! wells actually simulated “pods’ of CBM wells, consisting 
of between cight to twelve wells thet are located in relatively small areas. 


Model calibration was done tv pre-mining, or in a few cases, carliest available static water levels. 
This wes assumed tw represent steady state conditions. The modei was calibrated in transient state 


by matching against svailable historic water leve! monitoring data 


The mining sequence wes simmiated, for geographic locations projected to be mined, as 
tmcremental tmpects in one year stress periods from approximately 1975 (the ea: liest mining along 
the Wyodak outcrop with the exception of the Wyodak mine cast of Gillette) to the present. 
Predictive simulations of impacts were modeled to year 2225, about 200 years beyond the 
presently auticipeted end-of-mining. in year 2021 Historic miming records and life of mine pian 
maps on file with the Office of Surface Mining in Denver, Colorado were used to develop historic 
mine sequences and to project the approximate future mining sequence it is recognized that life- 
0f-mine plans are ¢ynamic and may change in future years, but they give a general projection of 
likely coal removal sequences and mine progression Annual progress of the mine plans was 
superimposed on the grid as drains within the caodel. with the pits left open for two years and then 
closed. 


Carren CBM production was simulated in the area using the historic operational data from the 
existing fields. Poture CBM was simulated using the best estimate of future 
development rate that is described in Chapter 2. Mining impacts were modeled with. and without 
CBM developmest in order to cifferemise the pacts of the two imposed stresses. 


The groundwater flow model was used to predict the areal extent of aquifer drawdowns due to the 

stresses of the proposed CBM development and mining operations on a year-lry- year 
basis. deveinpment of the PRB started in 1989 The Rawhide Bune fitkd represented th 
firm commercial CBM production in the PRB Most of the CBM development to date has been 
im the Marquiss and Lighthouse areas south of Gilleae. and in the vicinity of fhe Buckskin and 
Eagle Butte mines north of Gillete. In March 1998, there were approximately 420 operating 
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CBM wells in the project ares (P:/Dwight’s, 1998). By November 1998 proéect*»: dam was 
available for 638 operating CBM wells in the PRB (PI/Dwight’s, 1999). Information from Ge 
Wyoming Oil and Ges Commission indicates that as of May 1999 there were 902 producing CBM 
wells in the EIS project ares. The model cssumed, by the end of 1998, a wtal of 890 productive 
CBM wells, 250 wells in tho Gilleme North asscsement area and 640 wells in the Gilleme South 
assessment area. The approximate locations and timing of CBM development Grongh 1998 were 
input imto the mode! based on actual well records. The location and timing for ferare CBM 


were based on permit applicatiuns and engineering jedgement ccasidering the 
distance from existing and proposed pipelines and know: favorable areas for CBM develo, ment. 


For the model, the No Action Akernative asscimed 2,890 wells would be operating in the project 
area (2,000 new wells plus the 890 wells existing at the end of 1998). For this alternative, the 
new wells are assumed to be completed’ over the next five years (1999 to 2003). The Proposed 
Action has 3,890 wells operating in the project area (3,000 new wells and 890 wells existing at 
the end of 1998). For this alternative, the new wells are assumed to be completed over the arxt 
seven years (1999 to 2005). The Alternative | development scenario has 5,890 wells operating 
in the expanded project area (5,000 new wells and 890 wells existing at the end of 1998). For this 
alternative, the new wells are assumed to be completed over the next five years (1999 to 2003). 


The following discussion outlines the projected impacts to groundwater quantity and quality under 
the Proposed Action, Alternative 1, and the No Action Alternative. The differences in projected 
impacts under the three alternatives are only significam with respect to the extent of drawdown 
in the coal and Wasatch aquifers. There is very little difference in the impacts to water quality 
under the three alternatives. 


Proposed Action 


Water Quantity 


| Prediction of Local and Regional Coa! Aquifer Drawdown Resulting from the 
Development 


| Figure 41 shows the imerpreted pre-mining groundwater elevations (potentiometrix surface) in 

the Wyodak coal. This map is based on water level measurements in coal wells aken on Gates 
J prior to, or closely following, the start of mining in any given area. Scme water level 
| measurements taken at a later date are used to genereee the pre-mining map if the well is located 
at a sufficient distance from mining so that it was unlikely to be sffected. Sources of the data used 
| to generate the pre-mining map include Daddow (USGS, 1986). the Gilletee Area Groundwater 

Monitoring Organization (GAGMO) database for 1980 water levels. individual mine data. and the 
BLM. 


Figure 42 shows the imerpreted cumuistive water level changes measured im the coa! aquifer 
berween the years 1980 and 1995 based on data collected by GAGMO This map has consolidated 
I the drawdowns fc the Anderson and Canyon coal seams in the southern part of the 
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a. Mostcl Ge mining @ the PRD wes initioned afar 1977 (with he exception of the Wyodak 
and Belle Ayt mines) so that the use of 1980 us the baseline year (i.e. pre-mining) is reasonable. 


For Gee model predicted drawdowns for year 1995 are shown superimposed on the 
@rewéowss im Figures 42A, 428 and 42C_ it can be seen that the mode! 
predicted Grxwdowss for the year 1995 generally compare favorably with acmal measured 
G@rawéowns. The mode! predicesd extent of drawdown, represented by the 5-foot arswdown 
contour, toads to be more extensive than the GAGMO imterpretazion im the northern and southero 
portions of the Wyodek study area (Figure: 4-2A and 4-2C). This may be partly attributable to 
the fact thet the mode! drawdown assumes 1975 as the base year, while the GAGMO drawdown 
eomarats 1960 as the base year. The model also accounts for drawdown in the coal that occurs due 
to pumping of the undertying Fort Union sands by the city of Gillette and the town of Wright that 
started price t 1980. This has the effect of imposing a small amount of coal drawdown (5 to 10 
feet) over an extended area above these weil fields. The drawdown in (x vicinity of the mines 


compares fairty closely, as represented by the similarity of the modeled and sctual 20-foor 
@rewdown contour 


In the area immediately west of the Belle Ayr Mine, the cxtemt of drawdown predicted by the 
model, represented by the five -foot drawdown contour, is very similar to that actually observed. 
as shown Figure 423. The model under-predicts the amount of drewdown in the center of the 


Marquis: field drawdown cone crested by the superimposed influences of miming and CBM = Tir 
under-prediction of drawdown in this srea is primarily during the carty mining period. From 1980 
to 1992, prior w significam: CBM developmen, drawdown west of the Belle Ayr mine was 
between 60 and 100 feet. After CBM development in the Marquiss field, drawdowns in this area 
increased significantly w over 250 feet. The model matches the increase in drawdown due to 


CBM development fairty closely, but under predict: the carty mining drawdown, resulting in «n 
overall under -predictica of drawdown in this area for 1995 This is described later in the section 


Prediction of Coa! Aquifer Drewdown Rate 


The model predicted drwwdowns in the year 1995 for the Wyodak study area are shown in Figures 
43 and 4-4 for the Upper Wyodak and Lower Wyodak coals, respectively. ht can be seen that, 
on a regional scale, the model predicted drawdowns for the year 1995 compare favorably with 
actual mearured drawdowns shown in Figure 42 The extem of coal drawdown. represented by 
the five-foot drawdown comtour, tends to be more extensive than the GAGMO imterpretation in 
the north and south of the Wyodak stucy area. for the reasons given earlier 


The model predicted maxinuan drawdown im the coal aquifer for the Proposed Action CBM 
development is in the year 2008, and is shown in Figures 4-5 and 4< for the Upper Wyodak and 
ower Wyodak coals, respectively Because the minirg and CBM operations are dynamic, the 
maximum areal extent of drawdown changes over time and may imcrease in some areas of the PRB 
while recovering in others. The CBM water production in the project area under the Proposed 
⏑ Cameoun Oe ces Gs 
year 
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The maximum extent of drawdown, defined as a drawdown of at least five feet, extends 15 to 24 
miles from the pom of maximum drswdown within areas of potential dense CBM development 
such as in the central part of the project area. Predictions of maximum drawdown and extent of 
drawdown are based on the projected well pod locations. Actual drilling locations and density of 
drilling may result im shifts of drawdown contours from the results illustrated in the figures. 


Maximum drawdowns occur in the vicinity of active mining operations and in the cemters of CBM 
¢evelopmem. Because of the way the mumerical model is subdivided into discrete cells, 
drawdowns due to CBM well pumping are averaged over the area of a cell (typically ten acres). 
Consequently, the drawdown at a pumping well is not accurately simm!ated, and would acmally 
be more than represented by the model. The model simulations are representative for areas 
located greater than 200 to 300 feet from a pumping well. Within the northern portion of the 
project area, CBM production is primarily from the Upper Wyodak. In this area, mode! projected 
drawdowns are generally over 200 feet within the center of the weil field and over 300 feet in 
localized areas. in the southern portion of the project area, the maximum drawdowns are 
projected to be greater than 100 feet over most of the active weil fields, over 200 fect in the cemter 
of the well fields and over 300 feet in localized areas. Depths of drawdown are approximately 50 
feet more im the Lower Wyodak coal than m the Upper Wyodak coal within active fields. 


Hydraulic head in the coal, as measured by the water level in a well completed in the coal, may 
be severai hundred feet above the top of the coal. This is particularly true im the western part of 
the project areca where the depth to the coal may be over 1200 feet while the depth to water in a 
well tapping the coal may be only 400 feet. resulting in a hydraulic head of 800 fect. Dewatering 
of the coaj in these areas by CBM development can resuit in drawdown of the hydraulic head to 
the top of the coal (up to 800 feet) at the location of the pumping wells. even though ‘he thickness 
of the coal itself may only be 100 feet. 


Recovery of water levels im the coal is apparent after CBM production starts w decline. 
Production is expected t start declining around 2012 and end by around the year 2021. Recharge 
to the coal comes primarily from the redistribunon of stored water m th. surrounding coal and 
contumued slow leakage from overtying Wasatch sand aquifers By 2050. water levels in the cual 
are projected to recover to within 20 tw 50 feet of pre-maming levels The maximum extent of the 
S-fon drawdown to projected to extend 2 to 5 miles from the edges of former CBM development 


The rase of coal aquifer drawdown wu presemed by graphs of modeled drawdown vereus ume ai 
selected locations mm the model These grapts also ilusrate 2~——stéwerrry of water -vels following 
the cessation of CBM opersnonms aad miming operapom = pons of the monstoring poms 
are shown on Figure 47 A comparison of model proectn§=._s down ip the aves of maxizenn 
CBM déevetopmem for the three developmen scenano: coumdered. us shown m Figure +8 
Waser levels under Ge Proposed Acooe recover more siowty then under Alternate | because the 
@rillung of weils under the Proposed Acton was modried to occur over 7 ' years while Alteruat:ve 
| was modeied to coca over S years Waser ievel drewdown. graphs for selected munutormg well: 
@ @e sorthern and southern pornom of the proyect area are shown w Figure 49 The grapts 
store Chet the wanes iewe! Changes = Ge coe! agurfer mdwced by CBM operamons tend to be faarty 
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rapid. Initial recovery of coal water levels following cessation of CBM operations also is rapid, 
with levels recovering w within less than 40 feet of pre-mining levels within a few years following 
cessation of CBM operations. However, the rate of recovery slows dramatically after the first few 


years, and complete recovery t pre-operation conditious may take hundreds of years. 
Extent of Aquifer Utilization and the Effect of Predicted Drawdown on this Use 


The extezt of aquifer utilization has been largely documented in previvus assessments. This work 
was updeted and supplemented by examination of WSEO records (Table 3-8). Impacts to 
individual water wells completed within the coal, and in sands above the coal, would depend on 
proximity to dewatering wells, depth and c:wmpletion imerval of the water weil, and the wate: weil 
yield required to maintain it as a usable source. Drawdown of water leveis in coal aquifers caused 
by CBM developmen potentially may impact individual weil users by reducing well yield. 
Withdrewal of water from the coal aquifer during CBM development can depressurize the aquifer 
and induce methane release imo nearby water wells. Water level changes are not expected to be 
as significant in the aquifers above or beiow the coal because the coal is partially confined both 
above and below by low permeability claystone layers. Drawdown of water levels in the overlying 
Wasatch sand aquifers also can mpact individual weil yields but is not likely to induce methane 
production in these wells. The model indicates that the sand units within the lower Tongue River 
and Lebo members of the Fort Union Pm may experience water level declines of up tw 50 feet in 
areas of imensive CBM production in the overtying Wyodak coal. This is unlikely tw significantly 
impect the utilization of these aquifer units for water supply For individually impacted water 
wells, sce the “Hydrologic Monitoring and Mitigation” section of Chapeer 2. A standard 
agreement has been developed by CBM operators and landowners to monitor and mitigate impacts 
to individual well owners that are caused by CBM operations. A copy of this agreement format 
is comtained in Appendix D of the DEIS. 


Wells fully penctrating the coal with pumps set low within the coal are likely to be less unpacted 


than those only parually penetrating the coal and with relatively shallow set pumps. Water still 
will be available from the coal at a decper depth and from shallower or deeper aquifers. 


Under the Proposed Action, the model predicts over 300 feet of coal aquifer drawdown near the 
cemters of active CBM developmeat, wah drawdown in excess of five feet extending some |5 to 
24 miles from these areas (Figures 45 and 46) The maximum available drawdown (the 
hydraulic pressure head) in the coal aquifer in te affected areas ranges from 300 w | 000 feet 
Most individual water supply weils in the coal seam do not exceed 600 feet and have up two 300 feet 
of available drawdown Weill pumps typucaily are set between V w 200 feet below the statx water 
level wm the weil Significam mupect in terms of weil yeid or availability s likely w be an issuc 
only if the drawdown exceeds about 20 w 30 percent of availabie drawdown ai amy given jocation 
Tiss aves would tend t coincide with the ares of drawdown in excess of show 100 fect. The 
@ecreased bead against winch the weil pump has w operate may cause the pump discharge to 
decrease 
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Hcvvever, if sufficient available drawdown remains in the weil, yield may be restored by installing 
a iarger pump. in cases where (- 4rewdown causes the water level in a well t drop below the 
imtake of the pump, the pump may heve to be lowered ip the well. 


tndividual coal aquifer well users may experience increased methane emissions if thei weills fall 
within an area of significam aquifer depressurization. Records of first indicatinas of methane 
production in monitoring wells that have experienced water level drops due to mining indicate that 
methane emission from the coal can occur with as little as 50 feet of head drop (Stowe, 1998). 
Consequently, coal welts within the predicted S0- foot drawdown area may be susceptible tw this 
impect. Methane emissions by a well pose a potentia) explosive safety hazard, particularty if gases 
can build up in an enclosed space. In areas within two miles of operational CBM weil fields, weil 
houses and basements should be well veutilsted and periodically checked for inethane gas. 


Over most of the eastern PRB. the Wyodek-Anderson al is separated from sands in the overlying 
Wasatch Pm by continuous, low-permensbility cy and sik units of variable thickness. 
Examination of drilling and geophysical logs from coa) mine permits and from twelve state-owned 
sections suuth of Gillette and west of the coal mine permit areas shows that the thickness of this 
confining unk ranges from 1! to 363 feet. In most cases, the clay confining unk was at least 30 
feet thick. The large variation in thickness is mostly a function of whether any significem sands 
exist in the lower part of the Wasatch Pm at a given location. This clay unit hes the effect of 
partially isolating the coal from the overtying Wasatch sands. This low permeability zone allows 
limited hydraulic communication between the coal and the overtying Wasatch sands. A significant 
period of time (typically several years) will likely ; ws before drawdown effects in the overlying 
Wasatch sands are appa emt as a result of pumping groundwater from the coal In addition. as 
noted in Chapter 3, the imtegrity of the confiming layex may be compromised locally by weter 
supply wells screened us sugh both the coal and the overtying sands, by deteriorating well casings. 
or by poorty plugged oil and gas wells or exploratory drill holes. 


Partial isolation of aquifers overtying the cc «i has been supported by the results of the RLM water 
monitoring efforts at tae Marquiss CBM project, which has hed the longest history of operation 
(since 1993). In this instance, te BLM has operated two paired wells (a well completed in the 
coal and a well completed in the next overtying sand zone) since the beginning of the project (see 
Well MP-22 in Figure 4%). Communication has been seen between the deeper (coal) wells and 
the shellow (sand) wells. Waster level decline in the coal well is up w 200 feet during the fi: 
years of monitoring while the water level dr~line in the overtying aquifer has been documented, 
but at a relatively mild rate (ten to twenty feet over five years in one weil). 


CBM production relies on the integrity of the confining layer above the coal. Without the 
confining layer, the 32s would be free to escape to the amos ere and water leaking downward 
from shallower layers would make it more difficult or impossib.c to lower the pressure in the coal 
seam by pumping water from it. 


Drawdown impacts in the overtying Wasatch sand aquifers » ⁊ predicted to be much less than in 
the coal aquifer, but may be significamt. Mode! predictions it the Wasatch sands are less reliable 
than in the coal because of the discontinuous nature of the sands. Prodictions are for a sand unit 
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from 200 t S00 fort above the coal. Figure 4-9 shows the drawdown vs time predicted 
wie sands for some selected monitoring weil locations. Figures 4-16, 411 and ¢-12 
show the maxim predicted Grewdowns in the Wasatch sands under te Proposed Action. 
Alternative 1, and No Action CBM Gevelopmen scenarios respectively. The maps show tut 
mazknum Grewdowss in the Wasatch sands occur in Qe vicinity of active mining operations and 
im the comers of CBM development. 


The predicted maximum drawdown in the Wasatch Fm associated with CBM development under 
the Action ccours in the year 2015, several years after the maxim Grewdown 
predicted im the coal in 2008 (Figure 4-10) Drawdows in the Wasatch sands tends two increase 
slowly as leakage is induced by partial dewatering of the undertying coal. The maxicum 
drawdown is about 60 feet in the northern area at this time The maxinum extent of drewdown 
im the Wasatch is projected to be as much as 16 miles from the edige of the main centers of CBM 
developmen in the centra) area. The d:awdown continues after CBM operations cease, and coal 
water levels start t recover, because Ge Wasatch Pm is a source of recharge w the coal. 
Recovery im the Wasatch teads to occur once coal water levels heave recovered significantly and 
induced leakage from the Wasatch is mimumal The model predicts that water levels in the areas 
of highest drawdown will recover to within about 20 feet of pre-operationa! conditions (Figure 
49). There are likely to be local ereas in the Wasatch sands which see greater drawdown than 
predicesd by the model due t conducive faults, poorty grouied well bores, and exploration 
borings. This amount of Grewdown may cause impacts to users of Wasatch aquifer water. The 
water well agreement would provide sufficient protection to landowners if impacts occur. 


The protcted maxigum drawdown in the Wasatch Pm associated with CBM developmen under 
A’ aveati-: | also occurs in the ye. 2015, several years after the maximum drawdown predicted 
is the coal for Gris alternative in 2010 (Figure 411). The maximum drawdown is about 80 feet 
The maximum extent of drawdown im the Wasatch is projected to be slightly more than in the 
Proposed Action at about five miles from the edge of the main oenters of CBM deveicpment 


The predicted maximum drawdown in the Wasatch Pm associated with CBM development unter 
the No Action alternative also occurs in the year 2015, several years after the maximum drawdown 
predicted in the coal for this alternative in 2008 (Figure 4-12) The maximum e7tent of drawdown 
in the Wasatch is projected to be slightly less than in the Proposed Action at about three miles 
from the edge of the min centers of CBM development. 


Projected impects to Springs 


Springs issuing from the Wasatch sands into surface drainages are unlikely to b: affected hy C3M 
developmen. This is duc to the projected limited effect of CBM development on Wasatch Pm 
water levels described in the previous section. 


The public expressed concern regarding the potential impact of CBM development on springs 
istuing from the clinker outcrops, such as the Moyer Sprinzs north of Cillette. Muyer Springs 
is located tn Sec. 30 TSIN R71W, outside the proposed project area but its recharge arca is close 


to the CBM development area. 
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Moyer Springs is locase4 at the base of an exposed clmker dep sm thet is m the ouncrop area of 
the target coal sean (knows as the Rotend-Sunith im this aves of he PRB). Recharge of he springs 
1s Ghrough surface tnfiltranve sad isseral movement of water from adjecest clinker end ellyvamn 
Large areas of clinker are exposed sortheest and southeast of Moyer Springs (USGS. 1978). 


Ths exposure allows 2 lerge amount of recharge tw the climker by mmfiltramoe of rasmfall and 


of Moyer Springs. The potential impact t Moyer Springs flows 
has been recognized. as removal of the Waseech Pm and alluvial 


Rate of Coal Aquifer Recha~7 efur C’™ Operations Cease 


Recovery of groundwater levels in he ¢ 2! a puifer after CBM operations cease is b. st ilbustrated 
Graewdown graph ‘.: ‘te various CBM developmen scenarios in Figure 48 


amoum of groupdwate “torage wa? .. ‘>> coal to the west of the development is enormous, and 


redistribution is predictes © reat © ¢ &.ly rapid initial cocovery of water levels in the coal. 
The model predicts that t.s initim 6.) rouvery period will ovc « over three to four years, but 
water levels only will recover to within 79 i WO feet of pre-operational conditions. 
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bea very long-term process because actual recharge to the coal 

} grounSwater removed from storage during CEM operations. Acmal 
— — — 
process. Coal mining slong the eastern outcrop results in minimal recharge to the coal while 
suines are active, duc to the groundwater sink caused by pit dewatering. As mines are reciai ed 
and eventually chat down, the backfilled areas would become long-term recharge zones for we 
coal aquifer. Infiltration through backfill areas may be very siguificant because the permeability 
Of the beckfill musterials tends t be much higher then in the original camined materials. In 
addition, most of the creeks world be diverted over these backfilled areas, providing a significant 
source of recharge water. 


Contribution of Extracted Coal Groundweter to the Recharge of Shallow Wesatch S.:and 


Extracted groundwater from CBM operations currently is released to surface waters. A portion 
of the released water recharges the alluvium along the creek valleys that in turn recharges the 
‘Wasat:h units. AMAX Coal West’s Belle Ayr Mine monitoring data noted slight 
““mounding’ of groundwater levels within the Wasatch sand in the vicinity of Cabello Creek, 
indicating thet this recharge is occurring. Monitoring of alluvial water levels in Hoe Creek has 
also indicated water level rises due to increased creek recharge. The extent of recharge has not 
been quantified and is primarily a function of the permeability of the surficial Wasatch geologic 
units underlying the creeks in any given area. 


Aiiuviam with near-surface water tables, similar to the Donkey Creek alluvium in Gillette, will 

likely see increases in water levels from CBM produced water discharge. The increase in water 

level may be exhibited as standing water in areas not previously displaying this conditicn or as 

wetland development. The City of Gilleue is pumping the alluvium within the community | 
(Appendix E, Letter No. 23 and Carson 1999). The city’s rate of pumping will likely have to 
increase to maintain Curremt water levels during continued CBM field development. 


The recharge effect was evaluated in this analysis by examining the area of affected alluvial 
Grainages and the probable range of vertical infiltration rates imo the Wasatch Fm below the 
* exeeks. The total discharge from CBM operations was calculated for each of the major surface 
-@zeinages under the theee alternatives (Tables 2-1 and 2-2). This discharge was assumed to flow 
towerd the major crecks within cach drainage. Surface water losses in river flows due to 

and eekage) were assumed to be one percent of the flow 
* per 1). Recharge of shallow aquifers dro to leakage from rivers was assumed 


tnile (WSBO, 1998: 
——— — 1996). The area of alluvium was estimated for all | 


‘major cretks proposed CBM operations and the river leakage then expressed 
"a8 ani equivalent recharge. “An upper recharge limit of five inches per year was assumed, based 
cate ecpulad Wiley Urbs aleteida Ween ts wend Oe thee This recharge along the J 
major drainages was then input into the model for the time period when CBM operations are | 
expected to be active. 
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The Wasatch sand maxisum drawdown for the year 2015 (Figures 4-30, 4-11, and4-47) shows 
ouch less drawdown than the Fret Union coals. This is primarily dus t the send ischsien fom 
the pumped coals, but also Secause the Wasatch eunds are recharged by water infilereting into he 
aDuviam. There is significantly less drawdown of the Wasatch sands im the vicinity of major 
creeks as a result of the recharge. la some aseas, a build-up of water levels is peodicesd Guc to 
recharge derived from CBM produced waters discharged into streams. 


Effect of Variable Pumping Rates on Predicted impacts 


The projected pumping rates for the proposed CBM development scenarios ase estimated bared 
on experieace from current operations. As stated earlier, ter model used a uniform well extraction 
rate of 12 gallons per mimute for the entire duration of an assraned 15-year life for each well. This 
rate is considered to be conservative im terms of drawdown prediction because th: more extenrive 


dewatering effect of the denser well specing in the proposed development may rewukt in lesser 
purmping rates for individual wells or a more rapid decline im these rates. 


Water Quality 


Groundwater produced from the Wyodak coal during CBM operations will be discharged to local 
drainages. This water has the potential to recharge shallow aquifers, primacily local allsvial 
aquifers and Wasatch Fm sanis, as discussed in the section of water quantity impacts. Drilling 
is not expected to modify water quality in the formations drilled in the development of the CBM 
well. Thus, there should be no impact to the quality of aquifers in the Wasatch sands or the 
Wyocak coal. Similarty, groundwater quality in the major bedrock aquifers below the Wyolak 
coal will not be affected by CBM operations. Alluvial water quality may become less saline with 
active constamt recharge from surface waters. 


Recharge by coal aquifer water will result in localized mixing -vith the waters of the alluvial and 
Wasatch aquifers. Comparison of total dissolve * solids (TDS) and specific chemical constituent 
concentrations in the Wyodak coal groundwater ‘vith Wasatch and alluvial aquifer groundwater 
will show the impact this mixing will have on water quality in these upper aquifers. 


Potential eter Quality impects Due to Recharge of Coal Aquifer Water 


As discussed in Chapter 3, groundwater quality in the Wyodak coal (average TDS = 764 mg/l, 
WDEQ, 1998a) is typically equal to or better in quality than that in the Wasatch Pm (ave age TDS 
= 1,415 mg/l) and alluvial aquifers (average TDS = 2,232 mg/l). Chemical groundwater type 
in the Wyodak coal is predominantly sodium bicarbonate as compared with the Wasatch Pm and 
alluvium (calcium and sodium sulfate). Coal aquifer water typically does not have ebsvaied 
concentrations of selenium. Therefore, discharge of Wyodak production water from the CBM 
program to local alluvial and Wasstch aquifers is not projected to adversely affect groundwater 
quality in these aquifers. There may be a slight shift from a calchum/sodium sulfate ‘ominated 
water chemistry towards a more sodium bicarbonate type. However, this shift is cally likely to 
be notireable im localized areas of alluvial recharge. The water chemistry shift is not anticipated 
tw be very significant or detrimental. Sodium bicarbonate water generally is considemsd to be 
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place. 
| tchniqns. A drilling foam is usually added 

catence cuttings semovel. The Chemicals within the foam are also oe-t0nic, when 
used im accordance with maunfacensers’ specifications. 


: coal scara for permeability eahencement involves the injection of clean 
a | is removed G2ring Stbeeqnen: water production from the well. Based on 
Go we of meme: chamicals Caring well-drilting operations and the removal of most drilling 
is a2 extremely low potentied for degradation of g:oundwater in either the coal or 
- Wasatch rend aquifers dee to CBM exploration and developenat. 
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- Deewéowsns ta the coal aquifer are more extensive for Aleernative 1, compared with the Proposed 

“Alten. “This te — 4-14 for year 2010 as the time of greatest 

more te extraction of groundwater from a larger number of 

wells. — , modeled results reflect educated of the locations and 

Ceenition expanted project area. Actual Grilling sites may modify the 

of maxinmam drawdown end ths ¢xteut of drawdown. A comparison of the exient and 
(G0 Gree ehternatives is exremarized on Table +1. 


A cmd 
; 


Upper end Lower Wyodak coals, defined 
| (ental sheet 27 05 30 mates from te maxinmmn polat of CBM 
‘ts comes such as west of Highway 50 and south 
‘ts about 30 aniles from the maximum pois of 


pom : “ ee — 
Ahora dlr ox olightty é@rawdowns under 

2 jtctinanin proticted Gcewdown th tee northern portion of the expanded 
E southern portion of the expanded project area for the Upper Wyodak coal seam. 
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Action, drawéowsns in the coal aquifer are less =xtensive under the 


jon Alternative. This is Miustrated in Figures 4-15 and 4-16 for year 2008 as the time of 


| comprehensive 
coal taining in the Wyoming PRB. However, the CHIA did not 
Gevelopment, as this was not anticipated at the time. 


| 
| 


— 
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As a resakt of a cooperative ageerment signed in 1995, BLM, OGM, the University of Wyoming. 
and the WSEO provided asvistance t LOD in updating the CHIA process. A pilot CHIA sudly 
was performed in the Lisle Thunder Drainage Basia (WWRC, 1997). 


The common, and potcutinlly cusmlative impacts to groundwater resources by activities associated 
with CBM development and those mapacts asvociated with coal mining inchade withdrswel of water 
from the coal seam resulting in a loss of head in the coel, and the surface discharge: of rt 
produced water. The groundwater model used tw sseces existing and reasonably foresseabic 
groundwater conditions imchaded the mpacts of both mining and proposed CBM development. 
The impact asecssment was presented in Chapeer 4. 


Differentiation of impacts between CBM development activities and coal development activities 
is presemted below. Tiere are some similarities and also significant differences in the impacts 
associated with mining and CBM development. These inciade: 


Impacts to the Coal Aquifer; Both mining and CBM development result in partial removal of 
water from the coal seam. In mining, th: coal is removed so that impacts to the coal aquifer 2 
the areas of mining are significam. immediately adjacent to active mine pi areas, the coal will 
drain into Ghee pk and become dewatered. The extemt of coal aquifer dewatering and 
Gepressurization sssocisated with mizing is largely dependent on the contimnity of the coal im the 
vicinity of the mine and its overall permeahniity (a function of fracturing). In areas of high coal 
permeability, which tend to coincide with major fracture trends, the extent of drawdown may be 
several miles. Areas of limited coal drawdown related to miming are associated with lower 


permeability or less fracturing in the coal. 


During active CBM development, pumping groundwater from the coal induces depressurization. 
Pumping removes water (and methane) from the coal but leaves the coal itself essentially 


undisturbed. Depressurization within the coal caused by CBM development will be more 
widespread than that due to mining because CBM development will cover a much larger area than 
mining. Mining is limieed to an area within 2 tw 3 miles from the coal outcrop because of 
overburden-coal strip ratios. CBM development is projected to cover most of the Wyodak CBM 
project area. 


Impacts 1 Aguiiers Stratigraphically above the Coal; The sand aquifers of the Wasatch Pm are 
hydrologically separated from the Wyodak Coal by low permeability claystones. In mining, the 
shallower aquifers (the overburden) must be removc4 to access the coal. impacts to these aquifers 
in the areas of actval mining ere significant. immediately adjacent to active mine pit areas, the 
Wasatch sands that are intercepted by mining may drain into the pit and become dewatered. The 
extent of Wasatch aquifer dewatering associated with mining is largely dependent on the continuity 
of the sand units in the vicinity of the mine, and whether these sand units are actnally intercepted 
by mining. There are many examples of overburden monitoring wells, completed in relatively 
isolated sand units thet show very little influence due tw close mining. Mining also induces 
drawdown in coal aquifer water levels as described above. This drawdown, in aura, induces 
vertical leakage from the overtying Wasatch sands, contributing to drawdown in these sands. 
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. ito the coal may be exhanced by CBM development because water levels in 
@e coal ae lowered os « result of partial coal Gewetering. Dee & the limited hydronic 
Communication between the coal and the overiying Wasatch sands, 3 significant period of time 


_ (typically exvisal years), may pass before significam: drawdown effects im tee sands are apparent. 


Dewedews eiieces in Ghee Wesstch sands are projected to be in the range of 10 © 20 feet above 
azens of CUM development. As for coal érswdowns, the area of Wasatch sands impacted by CBM 
Govelopment will be much larger then thot consed by mining due w the greater aren of CBM 


development. 


Changes in Inferation Rane; and Recharge, During mining, the overburden and coal aquifers are 
Temoved and replaced with backfill material. The recharge through the spoils is likely to be higher 
Gun the original undisterbed meteriais. During CBM development, the aquifers remain essentially 
undiszerbed and the recherge mechaniom is unchanged. Water discharged from CBM operations 
imo crecks will increase recharge to alluvial aquifers and undertying Wasatch sands. 


Changes tn Grosemctueeer Onality: After mining, the coal and Wasetch sand aquifers are replaced 
with mins spoils which have the potential t0 change the quality of the groundwater in the aquifer. 
During CBM development, water removed from the coal may recharge th: alluvial and Wasesch 
Tints has the potential for water quality changes as described cartier in Chapes 4. 
, however, groundwater quality changes caused by CBM development are relatively 


Discherse of Prodeced Waters: Both mining and CBM development result in water collection and 
Gischarge tw gerface streeres. Mine inflow water is first stored in sediment ponds w reduce 
coGiment Gat is picked up ia the pit and much of the water is used for dust suppression. The 
G@echarge weter from sediment ponds is potentially higher in TDS and of lower quality due to 


Sediment mixing and concentration by evaporation. CBM discharge is essentially sediment free. 
ough Cecharge w cresks can increase sediment loading. Infiltration of discharged water can 
 secharge the alluvial and shallow Wasetch sand aquifers, and potentially influence their water 


quality. 


Subooal Fort Union Aquifers, Mining may impact subcoal aquifers by influencing recharge water 
quay. Groundweter withdrawals from lower aquifers for mine use also may impact subcoal 
aquifers. CBM development may impact the subcoal aquifers by inducing upward leakage from 
~ Gam nto the con! an a resuk of coal These cunmilative influences were included 


‘fe promntweter model nt the results discassed in Chaper 4. 


| 
comguaies bane been 
cedlicd i the caccaa PRB. Each mine is required to monitor groundwater levels in the coal 


ectt a well as tn shallower aquifers in the arce surrounding their operations. There are also 
sequirements for Grilling monitoring wells in the backfill areas of the mines in order to record the 
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water level recovery im these aress. In addition to the mine monitoring requized by LOD, the 
J ee ————— 
aspects of CBM projects. 


| The Gillewe Area Groundwater Monitoring Organization (GAGMO) is a volumtery group fommed 
im 1980. The purpose of GAGMO is to assemble and report the hydrologic monitoring dete ueing 


| collected by the coal mining companies operating in the eastern PRB of Wyoming, fom Ge 
Buckskin Mime north of Gillette to the Antelope Mine im northern Converse County. Members 


of GAGMO imciude most of the companies wth operating or proposed mines im that area, the 
| WDBQ, @e WSEO, Ge BLM, the USGS, and the OSM, which joined ip 1991. The Dave 
Johnswa Mine neer Glearock is act a member of GAGMO. 


| Each year GAGMO contracts with an independent firm tw publish the results of the monitoring 

for that year. In 1996 GAGMO published two reports—en anmmal report for 1995 and a 15-year 
report. The ‘5-year report, prepared by Hydro-Eagincering, summarized the data accummaiated 
| during the past 15 years of monitoring in the PRB. According to that report, approximately 600 
monitoring wells were operated at 20 operating or proposed coal mines im 1995 (Hydo- 
Engineering, 1996). 


A major groundwater issue is the extent of the loss in hydraulic head im the coal and shallower 
| aquifers in the area surrounding the mines. Most of the monitoring wells included in the GAGMO 
| 1$-year report are completod in the coal beds, in the overtying sediments, or in sand channels or 

imerburden between the coal beds. Figure 4-2, taken from the GAGMO 15-year report. shows 
{ the changes in water levels mm the coal seams after 15 years of monitoring (Hydro-Enginsering. 
| 1996). Figure 4-17 shows the area where actual decline in hydraulic head in the coal seam has 

been greater than 5 feet in 15 years, in comparison with the predicted worst-case five-foot decline 
| derived from groundwater modeling done by the mines. The LQD requires the mining companies 
to determine the maximum probable extent of the five-foot drawdown line through modeling. 


| In general, drawdown in the coal does not extend east of the coal mines because the mines are 
: located on or near the coal outcrop line. The actual 15-year, five-foot groundwater drawdown 
contours have not exceeded worst-case development drawdown predictions for the mines north and 
| cast of Gillette or for the mines cast and southeast of Reno Junction (which inchades the North 
Rochelle Mine). Drawdowns are reaching the predicted worst-case drawdown levels in the central 
group of mines, located between Gillette and Wright (Figure 4-17). This is because there is an 
overtap of drawdown impacts from coal mining and CBM development. The projected worst-case 
drawdown lines shown in Figure 4-17 are based on projected coal mining only. 


Similarty, the actual five-foot drawdcwn levels are wel] within the cumulative drawdown levels 
predicted by the CHIA for the mines north and south of Gillette (USGS, 1983). However, actual 
| drawdown levels tave reached the CHIA's predicesd cumulative drawdown level in the group of 
| mines Letween Gillette and Wright because of overlapping CBM and cuz! mining impacts. The 
1988 CHIA predicted the appruximate area of five feet or more water level decune in the Wyodak 


pace pire ae ee tiene the sepert was 
pened and bs edfisie — — All of the cunsently guoducing mines 
— ——2 Og eg CBM development wes act anticipated at 
| ht 8 were eovumed w be zinimal. 
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‘Ths ctdicnest greentounr impacts that would be expected 1 2 remntt of the Wyoteh CBM 
—— oor We ebiicive ia tatase anh would extend Geo aren experiencing 2 bes 2 
leydeeallic bead to Ge west of te coal aulning- aren. The area between Ge CBM fickés and the 
muiees would be subjected t Ge commiative impacts of these two distinct activities. The 
impacts of Ge two activities is additive. The 15-year GAGOO repor: 
1996) poiass cu) the asen of apparemt overlapping impacts betecsn the 
———— — Cibalio, Ballo Ayr, — Condaro 
The gcoundwater flow model developed for he Wyoda CBM Project EIS, 
cartier Chapter 4, excounts for impacts due to both mining ad CBM development. 


Serene Crammasoun Uiteste Ge Cost Gining and CHI Cperetions 

‘Tie Glfferentiotion of drawdown effects from coal mining and CBM operations also wes simulated 
- ethag Ge cemmpuner modal. This wes dove by performing a simmlation of mining effects alone, and 
— Gam performing 0 vepesete cimaiation with the saperimpoerd stresses of the CBM operations. The 
Eα in pedjectsd deewdown in the coal may be attributed to the CBM operations. 
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‘TRS sega of is Aferentiotion is presented in the form of drawdown maps showing the 


 @upéows atsivent w Cid operations alone (Akeruative 1) for the year 2007, the anticipated 
metinem Gcowéews your for CBM operations, in Figures 4-18 and 4-19. The maxizam areal 
extent of drawdown, defined as a drawCown of at least five fect, ranges 2 the west about 25 to 


30 mallee thom Gs comers of CM development. 


es. es wa Pe —— 


— —— ‘eames Gus w CEM cperstices clone with thet of combined CBM 


— — Drawdown in excess of 50 feet, which hes the potential 
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The cumulative impacts for groundwater resources will be similar t0 those ¢ vader 
Proposed Action. However, additional CBM development, coupled with coal s 
would expand the area of drawdown im excess of SO feet © 15 tw 25 miles from the centers of 
immense CBM development. Coal bed dewatering from coal mining would be a smaller componsat 
of the predicesd dewatering than acted for the Proposed Actica. 


The general cummiative effects discussion on groundwater resources from the Proposed Action is 
similar for @e No Action Alteruntive. However, Ge maxigum dcewdown would be 
approximately fifty fect less them under the Proposed Action, & more than 200 fect for the 
northern project area, and more than 100 feet im the southern area. The relative mportance of 
coal mine dewatering to total dewatering would be greater under this alternative then under the 
two other alternstives. 


tat should send “The productive Ee of 2 CED well bes been 
e 0 proviess projet & be 12 yours (USD BLM, 
1997=). Based en carvest estimates and for Ge purperes of Gis 
enaiyais, 0 15-year parted hes been calected to represent an 
tadivideal CEM well production Ee. 


‘The text should mead *... before Ge 12 t 20 year ...* 


Replace ths sscond sentence im ths sscond pasagsaph with the 
following: “TW! Ge mentum Gow @.22 ch) were ⸗ 
coutteneudy through a rectangular chaunel three fest wide, 
water Gepth ip the chamnel would be emiy 6.7 inch aleng 0 

channel cloge of two percent, with a velocity of 1.34 fiat par 


The 0r:2 should read *... caly 12 w 20 years.“ 


The text should read *... from 15.4 ruillion gallons per day tw · 
maxiouam of 67.2 million gallons per day...“ 


The text should read *...cothmated 17,238 ac-fi per year in 1998 to 
75,310 ac-Ri per year..." 
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Add the foBowing sentence to the end of the paragraph “Recharge 
to adjacent albevial aquifers wil resalt in higher water tables. 
in locales of previously clevated water levels, pending er 


— — 


A——— 


edjncent © or Goungradian df CEM wa = 
Wryedek study aren. The bypetiyuicad locates of CUM wall 
pods wore comttared te calzuiuting Ge overage Gratange 
cum kagis 


The following wt should be added w Foomcn 4: “Camveyance 
Less ts cabcuiated os Tetal Predaced Water Discharge to 
Drege Bete 3 Teen! Produced Water 
my Cutfiew at Ge Wyedsh Stady area 
boundary bs cahatated as Total Produced Water Discharge ip 
Deataage Basis - Conveyance Less.° 
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The text should reed “Sediment concentrations 2 surface waters 
wil tecreseed © Gocharges......° 
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The wsxt should read “Approximansty 1,700 discharge pols ...” 


The text should read “...from 15.4 mgd tw 101.5 magi...“ 


wu 22 sw 


The text should read “...cotmated 17,238 ac-ft per year in 1998 to 
114,698 ao-R per year...” 
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The text should read *...cothmated 15.4 mgd t 49.9 moi...” 


The sent should reed *... approximately 1972 (the cartiont ...” 


Delete senssnce “For individually mnpactsd waer wells, see the 
“Mitigation Measures" section * 


The test should read *... duration of an eothmated 15-year Eh Geom 
the range of 12 to 20 years for Ge Ee of 0 well.” 
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Add at of “The U2. — 
sememce 10 = oe 
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The text should read “For emmncet -» nftrese and ooumentem 
euliets Ge moxie ...* 


The text should rent *... not an activity reguinned by Ge COE if the 
| activity dees met tnchade « Glecharge of Gil material tute waters 
of Ge US. (US Army COR, 199) (Appendix A).” 


The cont should read *... long-corm, approximately 12 to 29 years.” 


The text chould read *... levels, bat anny be initially Gieplaced 
trem shert-corm CEM well drilling, well completion, and 
fecfities constrectics. ° 


Replace Ge first seutence with “Twenty ats active and 35S imactive 
G year parted) ange grouse bubs have bean sfantified within Ge 


prefect aren; two active and two inactive sharpie greuse have 
AICA 


mG lan §]o~§ long laug ant 
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lasert folowmg parwgraph afte: he firm paragraph “CEM 
produced water compat be dacherged antl 8 mess WOEQ 
requirements fer effnens lenftations Ghat are nevemary fer Go 
contimned anf: conmmmyposn @ um of water dovestrem by 
humans and ether epecies. Therefere, impacts to Ge cargoes 
caub population proses te Gs Powder River (upended project 
area) ave net anticipated. Becsum of Ge low sumer of wells 
projected @n | to Gacharge tate Go eihutaries of 
Ga Powdsr River (Takis +1 @ p47), ad Go 

of these tributaries where infitretien wil cocur, 
Bows of CEM predueed water are ust expected te reach Ge 
Powder River. The Gows that do reach Go Powder River ave 
expected to remsbiiize chaunel eediments dnpesiied as river 
fiver dscrense Guring Ge ceummmer. As Sous is Ge Powder 
River increase, the offd-carrying capacity of Ge céver cho wi 
tnerense. The tartéd eatare of Ge Powder River is act cape ted 
te change Gurteg CED development and production activilie. 
The aurgeen chub, which hes adapted its habitat to curbid 
waters of large rivers with grovel achetrates, & aot expected vo 
be affected.” 


Add Ge following -em-ace ot the end of he tend parwgraph 
“hmpacts = Ge Pertificatten Cresh WSA wil be analysed cite 
at Ge APIVPOD levd of anaiyehs.“ 


insert the following text os 2 nsw paragraph follow te fourth 
paragraph ca Ge rege “Current information op the engeing 
construction of ho Teunder Cresk and the Port Unien Ges 


pipeline route have cleated to do Gatr own csoding, ond Geir 
complation Gate comnst be estimated. 4a extimated 499 ccre 
have bean affected by short-term construction activilies sheng 
(hip pip: Ene route. The Port Unten Cas Gathering s 
about 106 anfies long, and ts right-<f-cay wth & AD 
eotmated 659 cares have been s@acted by charter 
coputrention ectivittus ateng thin rou. be of, on 
estimated 1.160 acres have been by construction 


activities for these two pipelines.” a 
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* 4120 The text should read *... the next 12 to 20 years." 
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33 ‘The text should read *... water carried by the Powder and Little 
6 Powder rivers would ..." | 


The text should read °. Dan Cree BOs Bl Behe 


| | The text should read “The Cheyenne River’s Angostura Reservoir 


4-135 The text should read *... higher in TDS due to sediment mixing ...” 


4-151, Table 4-20 The heading of the second column should read “Type of Area” 


4158 The third paragraph is rew:itten as follows: “Habitat disturbance 
3 amu reclamation, the creation of barriers to movement, 
| fmcreased human presence, and mortality due to increased 
| poaching and vebicie collisions involving pronghors would 
; preduce cumulative impacts to prenghors populations using the 
area. These impacts resuit from the combined effects of coal 
maining and cther usiming activities, conventional ofl and gas 
development, and CBM development. These activities already 
are affecting prenghern. Additional CBM development would 
fmcrense the acres of habitat disturbed, but is not Mkely to create | 
additienal barriers te movement. Human populations | 
| associated with CBM development may become tavolved in 
a poaching, rehicie/pronghorn collisions, and disturbance of 
entunis.° 
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AIR QUALITY IMPACT ANALYSIS TECHNICAL REFERENCE DOCUMENT 
ERRATA 


wap Ro Sees —8 — 
The text should read “At teat time additional alte specific alr 


quality analyses, such as Best Available Contrel Technslegy 
ee 
The text should read °... considered the mean of the cleanest 29% 
background visibility data ...° 


The text should read °... catalytic comtrolied rich-burn engines ..." 


ww 


The text should read °... Gillete NO, monitoring.” 


Tia veat should 1, @ computed deciview change 
eet ates exceeds 0.5 deciview is above 
thee threshold of concern (“lmnit of acceptable change") for 
visibility impairment, and may, under some circumstances, be 
considered an adverse impact." 
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of Chapter 1 of this EIS. 
DRAFT EiS COMMENTS 


The BLM thanks all commentors for their interest in the coal bed methane EIS process. 


The 52 comment letters submitted by the public and interested agencies during the 60-day 
comment period and shortly after the formal comment period clored on the Wyodak CBM Project 
DEIS have been reproduced in Appendix E, with each letter given a unique identifying mumber. 
Comments containing only opinions or preferences did not receive a formal response. All 
comments were considered and included as part of the BLM decision making process. 


A response by comment category has been prepared. Scbcuative comments sepsived have been 


The identifying numbers of all comment letters used to develop the issue statement for a comment 
category are listed at the end of each comment category. Issue statements and reaponses have been 


repeated in all comment categories where they are applicable. 


Additional analysis and/or specific changes (errata) in the text of the DEIS are found in each 
chapter of this FEIS. Where the response to an issue statement indicates a change has been made 
in a particular chapter of this FEIS. that chapter should be consulted for the specific rewording, 
clarification, additional enalysis, or new information. 
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summarized from substantive comments received on the BLM's 
from May 1999 to July 1999; refer to Appendix E for full text of all 


“The No Action Alternative should not include any CBM wells in order to establish an accurate 
— omy ae. 
Response: 

The No Action Alsernative considered in this analysis represents “no federal action” but includes 
 Commected actions telaed t CBM that are outside the scope of this EIS. The 
proposed CBM development considered under the No Action Alternative represents fee and State 
wells, for which the BLM hes no authority, and federal drainage wells, for which the BLM has 
no discretionary decision (or action to take) regarding whether to allow the development. Any 


EIS Scope - Reesonably Foreseeable Development Scenario - Staged Development 
More CBM development is anticipated than is analyzed in the EIS. As many as 15,000 to 20,000 


- (CBM wells Inve been eatimated by industry sources. CBM development is likely to occur outside 
- (Od wes considered in the BJS. All anticipmed CBM development should be analyzed. NEPA 
requires an analysis of the cumulative effects of reasonably foreseeable actions, such as the future 
po anand ocak farted we In order to accurately address cumulative 
pacts from , the industry goal of 15,000 to 20,000 wells must be used. Anything less 
Sharer RA SFR bc? | 13 


resulting from CBM development are difficult to predict for such considerable 
be BLM should consider a staged approach to CBM development, approv'' nly 
90 that the implementation of CBM developm: be 
effects of staged development can be docu: or 
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ape; - Conuinarien and Coortnanen 


The EIS must analyse the impacts of connected and cumulative actions such as transportation and 
utility corridors, rights-of-way, the construction of the Thunder Creek pipeline end the Fost Union 
Gas Gathering pipeline, and other high pressure pipelines thet will be constructed t gather and 
ship CBM gas to market. The EIS should explain how the BLM will mitigate the environmental 
effects resulting from the many pipelines that will cris-cross the area. 


Response: 


The scope of CBM d:velopment considered in this EIS has been consciously set by the BLM, in 
order to complete detailed computed modeling of anticipeted effects © groundwater and air 
quality. Computer modeling requires detailed analysis of a fine mumber of wells and 


compression facilities in order to project effects. While more CBM development is anticipated, 
it is not advisable at this time to add more CBM development to this analysis. 


This analysis was imended to er :ompass all Learonabhy foreseeable CBM development in the 
eastern PRB when it was begun in 1998, but perhaps thrce or four times that level of activity may 
be anticipated at the present time (August, 1999). Such a “moving target" for project scope does 
allow this EIS analysir to represent a staged development plan for CBM activities. The Proposed 
Action and Alternative ) are staged de, elopment alsernatives as they would be implemented. The 
BLM will approve CBM projects over imme. The estimate of 400 APDs that likely could be 
approved in a year is low based on recen* auxiliary funding obtained by the BLM for management 
of CBM development activities. As the level of cummlative impacts analyzed in this EIS is 
surpassed, another development stage (a regional EIS for as yet unspecified development levels) 
will be analyzed. The BLM is actively pursuing this issue and is seeking budget to analyze all 
reasonably foreseeable mineral and energy resource development in the PRB in a basin-wide 


analysis subsequent to this on:. 


Less than ten percent of the land surface in the 3,600 square mile area analyzed in this EIS is 
federally owned and administered by the BLM; only two percent of the land surface is federally 
owned and is administered by the FS. Neither the BLM nor the FS has any authority to conduct 
transportation or utility planning where the surface is privately owned. 


More information now is available regarding the Thunder C.rek pipeline and the Fort Union Gas 
Gathering pipeline that will gather and ship CBM gas to market. The approximate length of the 
Thunder Creek pipeline within the Wyodak study area is 74 miles, and its right-of-way width is 
SO feet. Seeding by the comtractor is scheduled for completion by the end of October, 1999. A 
number of landowners along the pipeline route have elected to do their own seeding, and their 
completion date cannot be estimated. An estimated 450 acres have been affected by short-term 
construction activities along the pipeline route. The Fort Union Gas Gathering pipeline is about 
106 miles long within the Wyodak study area, and its right-of-way width is 50 feet. An estimated 
— —— ——— — —— inal, 
an estimated 1,100 acres have been affected by pipeline construction activities. 


$-3 


t= eee * — a " OO OE ae ee - 
* bet * 
—e— — * 
9 mod 
7 * 


been added as the fourth full paragraph on page 4-128 of the DEIS, 
effects of pépeline construction. Each future pipeline that represents a 
‘be amntyaeé sho-cpecifically by the BLM and/or PS as soon as enough 
— — — 


Level of Detail in EIS - Site-Specific information 


. More specific information should be in the EIS, not included in subsequent APDs or Sundry 
| — —— bo evelshle to te decision mbar ent pubic bare the decsia bs 


Waster management plans that describe how water will be managed on a drainage-by -drainage basis 
should be included in the BES so they are available for review and comment by agencies and the 
public. Detailed and specific water management plans should be developed for each of the major 
G@sainage in the enelysis area. Plans should identify areas off-limits w disposal of produced water, 
each as closed basins and playes; identify suitable disposal sites, mchuding shellow and deep 
aquifers; and should inchade a mitigation and monitoring plan. 


The EES should disclose whether suable habisat is available in adjacent areas for wildlife 
populaticas displaced by CBM development activities . 


The EIS souks kdentity suitable locations for siting of production pods. it is important that pods 
be sited to avoid sensitive surface resources (c.g. wetlands, erosive soils, wildlife habitat) and 
pesmtial conflicts with other uses. 


and alternatives that 
minimize environmental impacts and resource conflicts. Major access roads and utility corridors 
eerving the project area should be identified and selected to result in the least impact. 


) ) 


The Wyodak CBM Project EIS is, by design, a progranmnatic analysis of the environmental effects 
feat many be expecend to occur as a result of CBM development activities. Ducting intense and J 
widespread development activities, the environment can he expected to be affected on several 
levels or scales. Prequentiy, National Environmental Policy Act (NEPA) analyses, lik« this EIS, 
gre prepared first (or staged) to address widespread and cumulative environmental effects. This | 
(ype of analysis presents m: overview or an accumulation of the environmental effects of CBM 
evelopment. Sinp-cpecific malysis, using detailed natural rescurce data, follows in a later , 
—— ted Gx tare we ES. i} 


Bary wn Be 


— — — Computer 
8 apse pempenas ay weet ar bad gaa 
is muuch more generalized than sito-epecifk modeling done to analyze a 


— — —— — — — o 


eS . fl 
ie * very 

* elagie coal mine permit application that my involve several thousand acres. To accurately evaluate J 
— 2* 5.4 ° 


— 
ih he 
egies. .. ae 
, ’ 7 | — 3 
. a * * Pry » 
. F ca : * 
— * — oP af wal. ‘ * 


analyses. Availability of suitable habitat in adjacent areas for diaplaced wikili® populations must 
be analyzed site specifically, so that resource inventories can be reviewed. | cigation measures 
and consultation with agencies such as the U.S. Fish and Wildlife Service, sequested by 
commentors, already are agency commitments under existing BLM policy. For species that are 
intolerant of longer-term disturbances, a buffer zone is utilized por standard BJM Wyoming State 
Office policy. 


Although some sensitive resource areas can be idemified carly, through off and gas lease 
stipulations, suitable wel] pod locations must be determined sise-epecifically. The identification 
of suitable locations for production pods is accomplished at the APD/POD level of anaiysis when 
resource inventories are reviewed. At the discretion of the surface owner, pods will be sited to 
avoid sensitive surface resources and conflicts with other uses. 


Where rights-of-way, pipelines, utilities, and roads are proposed on federal surface, the BLM will 
analyze these proposals site-epecifically (individually or collectively, as appropriate). Where 

private surface ownership are involved, the BLM will meet in 
responsibility as conservator of the feders] mineral estate, and wil! ensure that transportation and 
utility corridors are developed in a safe and envircumentally sound manner. However, once the 
methane gas passes through 9 metering point that is either on-lease or off-lease, the BLM has no 
euthority to regulate the corridors along which it is moved to market, unless federal surface is 
crossed. | 
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Reepones. 
Residual ianpects are described at various locations in Chepeer 4 (Environmental Consequences). 
For exemple, residual impacts t vegetation and related resources ere described ua p. 4-155, 


4156, and 4-157 of the DEES. Coal aquifer drawdown over time (t> the year 2200) is plowed on 
p-4-23 end is descrited on p. 4-14 of the FEIS. 


‘Mligaticn Plan 


Under NEPA, the BLM is required t preset a plan for mitigation in the EIS and it has to be 
public comment. There is a lack of a plan for mitigation of impacts in the EIS. 


agsece that mitigating measures which would be considered as conditions of approval 
| pane) Gf Geo APDAPOD ————— 


— —t — 
of approval (an APD mitigation plan) thot are presented in Appendix B. 


| total) for a CBM weil, consisting of the APD conditions of approval 
oped clee-epecifically by the surface use pian (including a water management plan) 


at wed by Ge C 1M operator, and the permit requirements of various agencies such as the 
tae | ALD a ), WEBC SC, and COB, are the mitigation plan for that well. The 
~ — —“ vary depending on site conditions. 
IRR— of a particular meagure can only 
w ci v . Some mitigating measures are not within the suthority of the Bi-M 


end are so noted in the compilation. 


$4 


APDs are posted for public review during 2 30 day prriod upon receipt by BLM. 


J environmental analysis which addresecs the cumulative effects of all weils within a s 
conducted by the BLM. That analysis complies with NEPA requirements and is available to the 
| public for review. 
Project Life/_ife of a CBM Well 
( There is a lack of consistency im the document regarding the descriptions of the productive life of 


a CBM weil and the expected life of the project. 
ul Reaponse: 
| The estimates for the productive life of a CBM well and the productive life of the project used for 


the purposes of this analysis have been clarified in Chapter 2 (FEIS, p.2-8). The rationale for 
these estimates is explained. The document text has been corrected at several locations for 


Well Specing 


The well spacing could be differem. Both more dense and less dense well spacings should be 
| analyzed in the EIS. 
Response: 
| The Wyoming Oil and Gas Conservation Commission (WOGCC) has the authority to set well 
spacing in Wyoming. The current CBM well spacing of 40 acres set by the WOGCC was used 


for the purposes of this analysis. While well spe-ing for CBM could become less dense in the 
future (80 acres), it is not likely to become more dense. 


Applicable Comment Letters (General): 
1, 7, 8, 9, 11, 15, 16, 18, 19, 23, 26, 28, 29, 34, 38, 43, 44, SO 


Water Resources 


Groundwater leeue Statements and Responses: 
Groundweter Analysis - Modeling 


The accuracy of the projecesd groundwater drawdown levels in response to CBM development is 
questioned. Related impacts to drinking water, livestock supply wells, coal industry monitoring 
oe 
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Steady-ctate (pre-caiming) model water levels were one to two 
mer levels. This led to over-prediction of drawdown due t⏑ 


— — 


The model is based on the Little Thunder stochastic model as well as the models used in the 
and Marquiss environmental impact analyses. These models showed poor calibration 
ad thelr use in developing the Wyodak DEIS model likely contributed to the DEIS miodel's 
calidretion problem. 


Groundwater modeling relies heavily on hydraulically ‘isolating’ we coal layers from undertying 
and overtying aquifers. Confiming layers have been assigned very low liydraulic conductivities, 

. Field lithologic or hydrologic data do not support the of a laterally 
— confining unit with such a low hydraulic conductivity (1 x meters per second) 
throughout the Powder River Basin. 


Estimates of quantities of water that will be pumped out by CBM development are not compared 
with the quantity of groundwater in storage, recharge rates, or any other values that could affect 


The model did not use the large amount of data currently available through the GAGMO datadcse. 
Only 44 wells completed im the coal layer were used for mode! calibration despite the modeling 
domain of almost 20,000 sq. mi. 


The average pumping rate of 12 gpm for the life of a CBM well was questioned as being 
_ Fepresentative of the entire area and as being appropriate for use in the mode! as the average water 
production rase for all wells. Several wells drilled in the western parts of the basin are reportedly 


producing at much higher rates. 


The model does not take into account structures (faults and lineaments) and variable permeability 
within the coal. The failure to account for structures may explain much of the error in the 
modeled results. 


The groundwater model did not include the Tongue River Member of the Fort Union Formation 
es en aquifer unk. it therefore cannot take into account the impacts to this unit which is used for 
water supply in the Gillette and Wright areas. Also, references to the Tullock Member being the 
major source of groundwater for municipal we'ls are not correct. 


‘The model does not accurately sixwilete the overburden (Wasatch Pm) geology. The model's 
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The groundwater model wes re-calibested in steady-state for the pro-mining condition, The 
revised calibration is accurate t within +/- 15 feet for most locations. There are a fow areas 
where modsted and actual water levels my differ by as amch as +/- SO fest. However, 2 should 


be noted thet the pre-méning dats from these wells is acknowledged tw be questionstis. in many 
cases, the water level data sctually post-date mining but are assumed tc be represemtative of pre- 
mining deta because they arc sufficieatty far from maiming operations ot the tape that ho date was 
collected. This level of accuracy for calibration is believed tw be reasonable gives the regional 
nature of the model with a grid spacing o” shout 4 anile. The model should act be expected © 
mech water levels accurately at a emailer scale such as a mine site. An improved pro-cuining 
calibrenon has resulted is umch lower predicesd drawdowne dus 0 mining and CBM developanent 
t2 COmparison to results presemted m the DEIS and supporting groundwater wchmical reference 
document. The transient calibration of the model t monitored water level changes resaiting from 
mining and CBM development hes also been revised The revised transient calibration is accurate 
to within +/- 20 feet for most locations. 


The data compilation that was used in the Little Thunder, Lighthouse and Marquiss models was 
reviewed; however, the Wyodak CBM Projet EIS model wes developed entirely from scratch 
(FEIS, p. 4-3 and 4-4). Changes to the references im the Technical Report have been made to 
clarify this point. 


The emture GAGMO historical water-level database was iuported imo the Wyodsk model to 
improve the calibratin of the model over the large domain. 


A review of Wyoming Of) and Ges Ccaservation Commission (WOGCC) dats for CBM wells as 
of May 1999 indicates thet the curreat average produced water yield for a CBM weil is 12.4 gum. 
However, there is wide veviation in reported well yields, as well as some encmalies in the data. 
There are no obvious pafterns of higher yields im certain areas, and there is very limited data for 
wells in western parts of the PRB. Based on curremt information, the 12-gpm-everage rate of 


water production for the operating life of a well is a supportable, best estinaste. 


Faults and limeaments have been fur er defined im the revised model as part of ths re-calibration 
effort. The coal unis, undertying Tongue River Member, overtying Wasetch Pa., and Ge 
imservening layers, all have varable hydraulic characteristics. The revised model inchades far 
more variability in these hydraulic input parameters than the cariier version, which bes resaited 
in on improved calibration to both steady-ctate end transient-ctnts conditions. 


The groundwater model hes been revised to incinds the Tongus River/Lebo Shale Members as the 
lowermost inyer (layer §) of the model. A lnyer (inyer 7) of variable permenbiiity Ge 
Tongve River from @2 Lower Wyodsk coal Gayer @. Pumping of 
Gillene, Wright, ani several of the major subdivisions in the victaity of Gilisms wereatied w the 
model. These water supply wells are screened in the lower layer of he model. Dats fox locations, 
screened imtervals and pumping rates were provided by the City of Gilleme end their contractor 
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The suodel of @s overburden cands is necessarily simplified because of the veriabilzy of the 
Waeseech. Bven te more demiied mine models often do act smempt to address the overturden due 


to its varisbiiity. The EIS model's predicesd overburden ween level changes .ze generalized, end 
E nodal, being segicnal in scope, should not be expecesd to project water levels that precisely 
manech focal area conditions. However, the potennel imfjacaces of mining and CBM development 
os Ge Wesetch (overturden sand) water levels require analysis. Although dats are limiting for 
G@e overburden sands, evallable Gem from both the GAGMO databese and ‘ne BLM monitoring 
wets were used t improve caifiraticn. 


injection of Produced Weter 


The EES should evabente injecting the produced water clsewhere io the basin for long-term wtcrage 
(e.g. water benking). 


lt is mot clear why produced water can‘! be injected imto the Wasatch Sand Aquifer, particularty 
when recharge from surface dispose! is anticipetsd (DEIS, p. 4-43). 


DEES, p. 2-26: Cons‘deration also should be given to injecting produced CBM water to the Lower 
FX. Union Formation aquifers in Ge Tullock Member. The City of Gillette hes conducted a short 
‘term Geasibliity tady with very cacouraging results. (See Wester-Wetstein Association report to 


the Cay of Giliom, April 20, 1999) 
Reepones: 


The discussion regarding injection of pro@aced water underground in Chapter 2 (FEIS, p. 2-27) 
‘hes Deen clasified. of lecge quantizies of produced water underground im the PRB is 
 Waing researched, Oat a vinble aleraative at present. lnjection requires that the receiving 
Re ete — <i wan ting teat Injection of CBM 
_ puedussd water po he above the coal esem bes act been tested. Injection 
white Ge Tulleck Member of the Ft. Union Foxmation bas been stadied by the City 
wih ig preliminary results. The BLM will contiaue to monitor this smady 
| Gaptnal of prodeced water. _Digposal of produced water in 
freen he definition of fresh end potable watcr . 
ee ee ————— | 
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Wester Wed Agreement 
The BLM should modify Gs Wa Well Agreemex. 


The BLJ4 should require Ge Weer Well Agrenmant. 
The BLD bes ap authority © requee Ge War Wel Ageument. 
Reaponse. 


The existing Water Well Agreement forma we: developed by 2 working group of afieced 
landowners and in@ustry representatives. The BLM wes act and is act « party to this agpeement. 
However, @s BLM requives hat CBM cperstors on federal leases offer this agreement to affscesd 
landowners. if lamdowners do aot acospt the Waser Well Agreemest. water well mitigation would 
be acccenplished im accordance with state lew (FEIS, p. 2-17). 


Shefow Groundweter in the Gietie Aree 


The EIS does act address the potential impact of mcreased discharges from CBM development and 
subsequent infiltration of water imto zones of shallow groundwater ecoumelation im Ge Gillette 


area. These areas of shallow groundwate: already have posed a significam problem tw structures 
w the Gilleme ores. 


Reapones. 


The analysis contained in the FEIS (p. 4-38) has been modified to address the shallow groundwater 
conditions in the Gillete area. The discharge of CBM produced water imo drainages in the 
Gilletse area could add to the existing problems related to shallow groundwater. The ongoing 
pumping of shallow groundwater would have to costimue aud likely would ased to imcrease im rate 
im order t maimtain acceptable groundwater levels in the Gillette area for the lik of the 


contributing CBM weil water discharges. 
Moyer Spring 


tine pen ey gy eye ny ya 
ensure the spring is prowcesd. Otherwise, CBM development in the aren could 
the spring before the relationship between the coal and the clinker is understood. 
Quality Division of WDEQ hes conditioned the Dry Fork Mine Permit 0 leave 8 ma 

next to the clinker to provide additional protection unti] the interaction between the the 
clinker is better understood. 
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Moyer Spring (T.51N., R.71W., Section 30, 6* P.M.) is not located within the Wyodak EIS area 
(the project area under the Proposed Action or the expanded project area under Alternative 1). 
No indirect impacts to the spring are anticipated (FEIS, p. 4-30 and 4-37). 


Groundwater Withdrawal, Methane Migration and Seepage, Aquifer Collapse, and 
Underground Fires 


Groundwater withdrawal associated with CBM production may effect the release of methane and 
possibly H,S from seeps or existing residential, livestock, and coal-monitoring wells. There is 
no understanding of the effects that dewatering the coal seam will have on the subsurface. These 
effects could include lowered water levels and yields in nearby water wells, aquifer collapse, 
ground subsidence, methane seepage into homes or water wells, and underground fires. 


Response: 
Seepage of methane and methane hazards in water wells within the PRB were discussed in the 


_ Geology and Mineral Resources section of the DEIS's Chapter 4 Environmental Consequences. 


Methane migration and seepage could occur within the PRB. Limited information is available for 
use in characterizing methane mobility and anticipated movements in the PRB over time. 
Experience from the PRB has shown that methane seeps involving potentially explosive 
concestrations of methane can occur in the vicinity of near-surface coals seams (DEIS, p. 4-2 and 
DEIS references Giass et al., 1987 and Jones et al., 1987). Conditions for methane release will 
be dependent on site-specific geologic conditions and/or the specific well development conditions 
that remain after construction. H,S is not a constituent of CBM in the PRB; and therefore, does 


| not pose a risk to human health or the environment. 


Where unconsolidated alluvial aquifers have collapsed in other geographic areas due to 


* dewatering, significam grourid subsidence has occurred. The Ft. Union Formation is a 


consolidated rock unit, and is only being partially dewatered to the top of the coal seam. 


Coal mining has been ongoing in this area for more than 20 years, and has resulted in the partial 
— —— 
1 Along the coal outcrop there has not been an increase in spontaneous fires 
As coal mining or CBM development occurring to date. Combustion has been 
Sk Wonte otal eens tn casentoad vac quite (EE, p. 3-5), however, CBM 

nent in the PRB is occurring under confined conditions. 


and associated production of water may adversely affect the ability to mine 
uranium by in-sim leach mining procedures. Any reduction or loss of the natural water table 
(hydrostatic pressure) within the permeable host sandstones, which contain the uranium deposits, 
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eee 5 - Copubaien and Copriintion 


reduces the solubility of dissolved oxygen and causes a geometric reduction io waniem 
production. Oxygen and carbon dioxide are reactants thet dissolve and stabilize the uraniam in 
the water. If the water table drops to or below the depth of the uranium deposit, in-situ leach 
recovery methods become pirysically and chemically impractical. As CBM 
the reduction in hydrostatic pressure with in the target coal seam and aquifer, any hydrmlic 
——— eT ee 
ability to extract the uranium resource. 


Response: 


Subsurface uranium deposits located near the southwestern portion of the Wyodek smady area are 
asso-iated with Wasatch Formation sandstones (DEIS, p. 4-3). CBM development in the PRB is 
occurring under confined conditions. Withdrawal of CBM and water from the stratigraphically 
lower Ft. Union Formation would not be likely to affect the potential recovery of uranium 
resources. 


However, depending on the proximity of operations and the local geologic conditions, CBM 
developmen could adversely impact the in-situ leach extraction process of uranium mining 
operations in the PRB. Coordination between the industries and with the appropriate regulatory 
ageacies will be required to minimize adverse impacts to either industry and their energy resource 
recovery programs. 


Conflicts between CBM development and uranium mining will be analyzed site-specifically at the 


1, 5,7, 8, 12, 14, 15, 16, 19, 21, 23, 25, 26, 27, 28, 29, 31, 33, 34, 36, 37, 38, 39, 40, 42, 41, 
44, 45, 46, 49, 51 


Surface Water lesue Statements and Responses: 
Water Pollution Potential and Potentie!l Toxic Pollutants 


allowed wn toric is removed or an aberatve disposal method is inal. itis 
be toxicity problems from iron, manganese, and salinity. A besic plan for 
quality addressing the standard requirements for mitigation of sedimem or 


oe ⏑ per oe 
can cause adverse effects iz fish and waterfowl. Reservoirs or ponds 


_ Razer enh —— 
opecies of birds and wildlife through the evaporative coacentration of selenium. Water should not 


be ctored in closed impoundments. 
Reaponse: 


Por federal wells, water quality standards and effivent limitations in NPDES permits are 
sdminigtered by @e WDEQ. BLM administers its resource conservation and surface protection 
‘weapaneibilities. CBM weils, once Grilled, cannot be produced until CBM produced water can be 
‘@acharged ie accordance with WDEQ and other agency requirements. CBM produced water 
cannot be discharged unless these requirements, including treatment if necessary, are met. 
WDBQ reviews NPDES applications on a case-by-case basis. The agency's NPDES permitting 
—e 


—â —————— — 
ee Characterized by the CBM operator. This analysis is specific to a limited azea, and is 
_eteeated to WDEQ 0s enpporting information tn onder t obtain approval for the proposed CBM 

p. WDBQ cnalyzes weicr pollution potential and establishes effluent limitations (currently 
by WDBQ), water quality standards and aquatic standards under its authority from 
BRA & efeibiloer the federal Clean Water Act (as amentiod). These WDEQ requirements 
represemt the water characteristics thet are necessary for coutimmued safe consumption or use of 
water downstream by humsas and other species. 


After en NPDES permit is issued, the effluent (CBM produced water) and the receiving waters 
downstream from the discharge poim are monisored regularty by the CBM operator as specified 
by WDBQ and ther agencies). 


Characteristics of Surface Waters 


The flow regimes, temperature, turbidity, and water chemistry anticipated as a result of CBM 
. “tga tres eng voving wens (ers aad wnaaras) owes of the Gacy 
—*—* ‘weters (rivers and tributaries) downstream of the discharge 
| abe DP , TDS, and ents are critical tw fish and aquatic life. Since the discharge 

= qa ; must be done and included in this EIS in order to 
: Aeld scientific stacy, using water discherge data 
@ be dome to accurately assess impacts. 


* 
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Limitod existing information is available for use in characterizing the perennial receiving waters, 
flow regimes, and anticipated stream erosion downstream of the discharge poimts or the proposed 
discharges of CBM produced water. Environmental ccnditions between 2 discharge point and the 
perennial waters downstream will vary according to soil type, geology, existing stream flows, and 
other factors. Natural variations in the character of the produced water also will occur. 


Localized conditions in existing downstream perennial waters could change as mixing of differemt 
types of water cocurs, if produced water discharged directly into a drainage having perennial flow. 
Localized conditions are unlikely to change where discharge imto an ephemeral drainage occurs. 
It is unlikely that existing turbid perennial waters downstream of discharge points will clear up. 


Additional surface water monitoring sites will be estab/ished in order to collect information related 
to surface water characteristics, flow regimes, substrates, and aquatic habitats. Parameters such 
as water temperature, turbidity, or chemistry, that could affect the suitability of downstream 
waters as habitat for various aquatic species will be measured at these surface water monitoring 
sites. Monitoring related to specific habitats (such as sturgeon chub) will be incorporated within 
monitoring plans where suitable existing habitat may be affected by CBM activities. 


Surface Fiows - CBM Produced Weter 


Vast quantities of water will be discharged during CBM development. Realistic estimates were 
not used in the EIS for the number of wells and the volume of water produced. There is no 


specific mitigation plan or compensation plan for landowners in the EIS. 
Response: 


Larger volumes of water are produced from CBM wells at the onset of production and shortly 
thereafter. Later in the life of a CBM well, water production declines. Flow averages over the 
life of a well are used in this analysis to provide an estimate of cumulative groundwater 
withdrawal and surface water discharge. 


Flow rates, anmmal flow volumes, and maximum instantancous flows are projected by CBM 
operators in applications for groundwater appropriation permits. These values typically are 
somewhat overestimated to ensure that an adequate groundwater right is filed with the WSEO. 
Well completion reports document the actual flow when a weil is completed. Monthly production 
reports filed with the WOGCC document water production over time during the life of a well. 


The estimate of water production used in this analysis (CRM produced water) was compared to 
WOGCC production statistics for May 1999 that covered 902 producing CBM wells within the 
Wyodak study area. Producing CBM wells averaged 12.4 gpm per well of produced water in May 
1999. An earlier WOGCC analysis of 500 producing CBM welis showed an average water 
production per well of 14.6 gpm. 


Tf et 


though they may be variable. The BLM has used the available data 


to make a representative estimate of water production for use 
——— 


mitigation plan or compensation plan for landowners is outside the suthority of the 
UM. The existing Water Well Agreement contained in Appendix D of the DEIS represents one 
such plan. kk was developed by a working group of affected landowners and industry 
representatives (FEIS, p. 2-17). 


Water Management Plans 


Nene mammagpenant plane containing site-specific information are essential to address impacts, 
- ‘wse/storage, mitigation, end monitoring related to water resources. These plans should be limited 
ere co eee eas eee — —— 


Aggrovel of tay Tuptetiogic weserthed snalytia’ would exceed the BLM’s authority. The BLM 
does not have the authority to make approval of an APD/POD dependent on the treatment of non- 


jerisdictional lands (off-site mitigation) in the water management pian. 


As described in Appendix B, a water management pian is site-specific to a CBM Project Plan of 
Development (POD) for a email group of APDs, and is properly part of the APD/POD level of 
analysis, not this programmatic analysis for the Wyodak CBM Project (refer to FEIS, p. 1-14 and 
1-15, Chapter 2, and Appendix B). A water manegement plan and the surface use plan it 
- ‘edempanies are public documents. BLM posts the non-confidential portions of APDs, (which 
vwould tacbede surface use plans end water management plans), publicly for 30 days upon receipt. 
- “Thele tnformmeion is available t0 agency decision makers and the public. 


plans are analysis tools that the BLM will use to address cumulative impacts 
* Teasoaably connected actions site-epecifically within a watershed area. As 

faderel waineral cetate (56 percent of the Wyodak study area), the BLM retains 
for'éneuring that the federal mineral resource is conserved (not wasted), and is 
end eaviroumentally sound manner. The BLM does not have jurisdiction over 
surface lands. 


Weter 
we wa Raw raw * ee 


2" Tp SEB ehevettovetoats injecting the produced woter elsewhere in the basin for long term storage 
-°(¢.g. wwaner banking). 
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It is not clear why produced water can't be injected imto the Wasatch Sand Aquifer, particularly 
when recharge from surface disposal is anticipated (DEIS, p. 4-43). 


DEIS, p. 2-26: Consideration also should be given to injecting produced CBM water to the Lower 
Ft. Union Formation aquifers in the Tuliock Member. The City of Gillette has conducted a short 
term feasibility study with very encouraging results. (See Wester-Wetstein Association report to 
the City of Gillette, April 20, 1999) 


Response: 


The discussion regarding injection of produced water underground in Chapter 2 (FEIS, p. 2-27) 
has been clarified. Injection of large quantities of produced water underground in the PRB is 
being researched, but is not a viable alternative at present. Injection requires that the receiving 
formation be capable of accepting the quantity of water being injected. Injection of CBM 
produced water into the Wasatch Formation above the coal seam has not been tested. Injection 
into aquifers within the Tullock Member of the Pt. Union Formation has been studied by the City 
of Gillette, with encouraging preliminary results. Disposal of produced water in Wyoming 
currently is limited to aquifers exempt from the definition of fresh and potable water. Injection 
of this water into an exempt formation, as allowed under current regulations, probably would 

make water now suitable for livestock use unusable. , 


Moyer Spring 


A large buffer should be established around Moyer Spring until further studies are conducted to 
ensure the spring is protected. Otherwise, CBM development in the area could severely impact 
the spring before the relationship between the coal and the clinker is understood. The Land 
Quality Division of WDEQ has conditioned the Dry Fork Mine Permit to leave a buffer of coal 
next to the clinker to provide additional protection until the interaction between the coal and the 
clinker is better understood. 


Response: 


Moyer Spring (T.S1N., R.71W.., Section 30, 6* P.M.) is not located within the Wyodak EIS area 
(the project area under the Proposed Action of the expanded project area under Alternative 1). 
No indirect impacts to the spring are anticipated (FEIS, p. 4-30 and 4-37). 


Applicable Comment Letters (Surface Water): 
1, 6, 7, 8, 9, 9a, WH, He, 11, 14, 15, 16, 18, 19, 22, 23, 24, 26, 27, 31, 32, 34, 35, 36, 38, 40, 
41b, 43, 44, 45, 48, 49, 51 
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’ ‘SteBante eons Statemente end Responses: 
Mitigation of inpacts to Wetlands 


Fencing o¢. wetlands and providing off-site watering for livestock would allow vegetation 
development and facilitate maintenance of water quelity in key wetlands. 


Where possible, wetlands and ponds should be built on accessible public land where recreational 
users can benefit from the development. 


Reapo nse: 


As the percentage of federally-owned surface iands in the Wyodak EIS area (the project area under 
_ (ie Proposed Action or expanded project area under Alternative 1) ranges from about eight to 
twelve percent, the implementation of protective federa! statutes and policies regarding wetiands 
Dy eurface management agencies euch as the BLM and the FS will be limited. As stated on page 
4-85 of the DEIS, in accordance with BLM policy surface disturbance is prohibited within 500 feet 
of wetlands unless an acceptable pian for mitigation of impacts developed and implemented. 
Distarbence of all wetlands is mitigated acre for acre. On private lands (most of the Wyodak EIS 
area) reclamation planning, including wetland mitigation, considers the landowners’ goals for post- 
project land use. 


Applicable Comment Letters (Wetlands): 

6, 9, 9a, 34, 38 

Aly Quality lesue Statements and Responses: 

Modeling - Air Quality impacts 

Bt , | tnodel settings (parameters), measuring (receptors), and checks and 
J —— — e—e— 

<ahada es ab> Quad nape platdedo eialbtane' Una ected © tapemen Gs tabeet bom 

pres wy gases The computer model, as used by the BLM, produced results 

the contributions of nearby coal mines to the projected cumulative impacts in the 


surrounding areas, and would noi be appropriate for use in coal permitting. The 
are not consistent with the observed effects of two decades of expanding coal 


‘idt “ie ot en. te 


mining activities. 


Gea woud cmb» tgacts shou be modutod,tctading, te 
Model results should 
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be compared with existing monitoring data to calibrate computer modeling with ‘real workd” 


Response: 


This analysis, using the latest stete of the art computer models and programmatic location of 
facilities, demonstrated that the air quality effects from the proposed Wyodak CBM Project alone 
would not lead to any violations of ambient air quality standards (State of Wyoming or Federal) 
or air quality related values at Class I or sensitive Class II areas with 230 kilometers of the 
Wyodak study area. Therefore, the BLM can make the determination that the proposed Wyodak 
CBM Project would not have significant adverse air quality impacts. 


The cumulative impact analysis in this EIS evaluated all permitted and proposed new statiorary 
poim sources, including the proposed Wyodak project sources, all incremental increases in coal 
mining activities, and all increases in coal train emissions. The cumulative impact analysis 
demonstrated that adverse visibility impacts from regional haze may occur at Claes I and sensitive 
Class [I areas when all pollutant sources, currently permitted and reasonably expected to occur in 
2015, are analyzed. WDEQ permitting amilysis for a single point source facility typically does 
not consider all possible pollutant sources over a large area. The contribution w air quality 
impacts from each individual source may be insignificant. 


Emissions from stationary sources and monitoring activities for these sources are regulated by the 
WDEQ. The WDEQ has the authority to set permit limits, mitigating measures, monitoring 
requirements, and BACT (Best Available Control Technology) for stationary sources. 


The EPA has the authority to set permit limits, mitigating measures, monitoring requirements, and 
maximum allowable emission rates for mobile sources (including coal trains). The BLM does not 


have any authority to make decisions related to air quality emissions or monitoring. 


The protocol for the air quality and air quality related values impact analy sis done for this EIS was 
developed by an interagency committee Wyodak Air Quality Advisory Commitee (WAQAC) that 
consists of air quality specialists from the Bureau of Land Management, National Park Service, 
U.S. Forest Service, Environmental Protection Agency, Wyoming Department of Environmental 
Quality, and BLM's contractor, Greystone. The regional haze visibility analysis, performed by 
EnviroNet AeroScieace, LLC, followed the recommendations of the imeragency Workgroup on 
Air Quality Modeling (TW AQM) with the approval of WAQAC and specific input from National 
Park Service air quality specialists. 


The data, assumptions, mode! settings (parameters), measuring points (receptors), and checks and 
balances (calibrations) used in computer modeling of impacts were selected to reasonably represent 
the impacts from CBM development and the cunmilative impacts from other permitted and 
projected sources for which data were available. Data and assumptions were contigually revised 
and updated throughout the analysis in an effort to utilize the best and most recest dats and 
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Receptors were placed within Class I and sensitive Class I] areas on a 2.5 t0 3 kilometer 
resolution. At the distances involved from the cummiative sources to the receptors, this 
vesobution wes considered adequase by the WAQAC. 


Coal train emissions were modeled as diffese volume sources per the recommendations of the 
WAQAC end Earth Tech, Inc, te firm thet developed anid cmimmis the 
CALMET/CALPUF? model under contract from the EPA. 


Potat sources were combined, when appropriate, to reduce computational time. Combinations 
used EPA-approved methods. Only sources at least 50 kilometers from a receptor were 
combined. At distances beyond 50 kilometers, the combination of point sources is valid 
methodology. Wyodek Project sources were combined within 10 X 10 kilometer areas. 
Cammulative sources were combined only if located on the same facility, i.c., a single property 


boundary. 


Background values for ammonia and ozone were selected from IWAQM guidance and further 
modified for the eastern Wyoming area by the WAQAC. 


Terrain and lend use data were provided by National Park Service meteorologists. This data 
has been previously used for othe: CALMET/CALPUFF modeling projects. 


The chemical mechanism used ‘n the Wyodak modeling analysis is the method recominended 
by the EPA for regulatory purposes. 


Comparisons of the results from the Wyodak CBM Project modeling with other 
CALMET/CALPUFF modeling analyses caa be valid only if all parameters (total emissions, 
type of | tncation of emission sources, distance between sources and receptors, 
, topography, etc.) are virtually identical. Comparmg apparently similar projects 
Without an in-depth analysis of the projects is not scientifically valid. 


1960-1990 for three sutions east of the Rocky Mountaize ia Wyoming were reviewed. These 

stations reported the values for the number of days with precipitation greater than 

O01 & 7 Gays; Casper - 95.8 days; and Sheridan - 106.8 days 
Ciizpate Comer via Internet hetp.//www. wroc.dri.edu). 


impacts in the eastern PRB and surrounding areas. As explained in Chapter 5 of the Wyodak 
CBM Project Air Quality Technical Refeence Document (5/99), the increased emissions from 
coal operations were scaled to incrcwental increases in reasonably foreseesble coal production. 
Likely furure emission reductiuns were not imchaded in computer modeling for either CBM 
development or coal activities. Modeling considered CBM compressor esuissions at levels higher 
than curren: WDEQ permitting limits, and coal train Iccomotive emissions at present conditions 
vather than considering anticipated regu‘story reductions. As new icformation becomes svailabie, 
it will be used in furure coal and/or CBM documents to analyze air quality impacts predicted for 


the proposed actions. 


The results of the analysis were presented in the formats requested by the agencies (specifically 
the National Park Service und the U.S. Forest Service). These formats do not draw attention to 
the results as representing projections or estimate: or being an incomplos cumulative increment 
tracking analysis due to the cutoff emissions inversory year. The detailed results potentially may 
de coufusing to a reader urfamiliar with the use of a computer model in envirommental analysis. 
Introductory language has been added to Chapter 4 to emphasize the limitations of analysis using 


computer-generated projections and to explain that even though quantified results have been 
obtained from the computer modeling, these results represent an overview effort to assess and 


disclose BLM's best estimate of what these emissions might be in the f dure and what impacts this 
level of emissions might have on regional haze at distam Ci-ss I sad sensitive Class I] areas. 


The best data available at the time the analysis was being conducted were utilized in the analysis. 
The BLM and the State of Wyoming were the primary data sources for coal information. 
Burlington Northern/Santa Fe provided fuel usage data and emission factors for a coal train per 
mile. The emission factor used is based on the pollutant emissions from three locomotives hauling 
100 coal cars. Certrin detailed projections and assumptions that would be considered in a site- 
specific regulatory permit determination were not considered in this programmatic analysis. It 
would not be appropriate to apply the methodology of this programmatic analysis io the analysis 
for a site-specific regulatory permit determination. 


Regione! Haze 


Projections of regional haze occurring at National Parks, National Monuments, National Forest 
Wildernesses, and the Northern Cheyenne Reservation are urrealistically high worst case estimacs 
and do not represent what is really expected to occur. Projected coal mining and transportation 
of coal by railroad in 2015 (ressonably f.resecable developmen: scenario) and the impacts 
resulting from these activities were not accurately considered in the comput model. 
Transportation along the proposed DMAE railroad route was not considered. 


There are new federal rules for regional haze. These new requirements should be addressed. 


— 
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The ace-CBM project analysis underestimcsed the impacts to regiounl haze by not inchading the 
Eerel soot pesticulate end SO, emissions from the coal haul trains or the projected DMAE rail 
fouts, currently under consideration, that would pass very near some of the sensitive areas 
evalusted in this analysis. While rail transport to the cast was considered for one-third of the 
seasonably foresseable coal production im 2015 (DEIS, p. 4-107), rail transport specifically along 
the DMAE rail route curremiy under consideration was not inchuded in the analysis since the 
DMAE route has not yet been approved. As new rail lines are established, future analyses will 
address emissions site-specifically . 


New federal relations on regional haze require reductions in haze over time. The approach taken 
by the BLM im the Wyodak CBM Project EIS to identify potential problems in a widespread area 
through an overview analysis of potential regions] haze impacts has strengthened interagency and 
stakeholder cooperation om air quality issues and has provided a stacting poim for proactive 
regional strategies to reduce regional haze. 


Formetiehyde 


These is a health (cancer) risk from potential formaldehyde emissions, especially near 
compressor stations like the prospective 12,000-hp station containing eight 1 .500-hp 
wes weed as a basis for calculation of ambient air concertration levels of formaldchyd:. 
Formaldehyde risk and appropriate adtigating measures should be adequately addressrd. 


Reeponse. 


The risk from exposure to formaldehyde must be examined site-epecifically. This risk is 
dependest upon the size of the gas-fired compression facilities and their proximity to residences. 
The BLM’s authority is limited to the siting of compressors on federal leases. 


The authority for permuitting stationary cre,sess0rs, including control of emissions, rests with 
WDBQ. When air quality permits are considered by WDEQ, possible mitigation to lessen the risk 
of exposure to formaldehyde could inchede raising the stack to reduce ground level impacts or 
adding a CO catalytic oxidizer that would result in more complete combustion of naturai gas and 
ams redece the frrmation of formaldehyde (DEIS, p. 4-71). 


Applicable Comment Letters (Air Quality): 


1, 3, 12, 20a, 31, 37, 38, 39, 40, 44, 45, 47, 49, 51, 52 


: Geologyffiineral Resourcese/Geo-hazards Iseue Statements and Reeponses. 
1} Mutiple Minera! Development Conflicts (CoatCBM) 


\j Where CBM development will take precedence over future coal mining & will impair fetere 
. growth in the coal industry end will couse on economic hardship © Ge largest indy 
Campbell Coumty for 15 years or more. 


i CBM developmen cannct be allowed w proceed umestriceed and impede or delay coal 
1 development in the PRB. 


Response: 


i The BLM is working to minimize coal/CBM conflicts. Where new leasing for ofl and gas ib 
proposed within existing mine perma boundaries, a stipulation is being added to the oil and gas 
lease requiring the lessee to come to agreement with the (0a company prior to CBM development. 
Where a new coal lease is being issued, similar language is being added t the coal lease requiring 
| the coal lessee to work out an agreement with the oi] and gas lessee Gat will allow all coal be 
recovered. Where oil and gas leases already exist, the BLM is working with the two x‘neral 
lessees to develop sn agreement to recover as mamch of the methane as possible before mining 
occurs. 


J ——— 


There is no understanding of the effects that dewatering the coal seam will have on the subsurface. 
These effects could include lowered water levels and yields in nearby water wells, aquifer 
collapse, ground subsidence, methane weenage into homes or water wells, and underground fires. 


Methane and hydrogen sulfide gas seeps, undrrground coal fires. explosive levels of methane in 
domestic water wells, and the contamination of homes im areas of coal mining. and methane 
development has occurred in Wyonaing and other states. Wyoming stete officiuis have refused to 
do baseline testing for methane gas in wate. wells and homes. 


Reaponse. 


Seepage of methane and methane hazards w water wells within the PRB were discussed in the 
Geology and Mimeral Resources section of the DEIS’s Chapter 4 Environmental Coasequeaces. 
Methane migration and seepage could occur within the PRB. |imited information is svailable for 
use in characterizing methane mobility and anticipeted movements in the PRB over time. 
Coaditions for methane release will be dependent on site-specific geologic conditions and/or the 
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specific well development conditions tet remain efter construction. H,S is not a constiment of 
CEM fo Ge FRA; and Geavefere, does act pose 2 risk t human health or the envircament. 


Where wnconsolidened slevinl aquifers heve collapsed in other geographic areas, due to 
Gewetering, significem: ground eubcidence bes cocurred. The Ft. Union Formation is a 
comsolideted rock unit, and it is act being substantially dewatered. The Ft. Union Formation is 
caly being partially deweered to the top of the coal seam. 


Coal mining hes been ongoing im this area for more than 20 years, and hes resulted in the partial 
dewatering of the coal beds that are downdip from the coal mimes, but no underground fires have 
occurred as a resak. Along ths coal ouscrop there hes act been an imcresee in spontancous fires 
as a result of adjacent coal mining or CBM development occurring to dete. Combustion has been 
associated with water level drops in unconfined coal aquifers (DEIS, p. 3-5), however, CBM 
developmest in the PRB is occurring under confined conditions. 


CBM development and associated production of water may adversely affect the ability 0 mine 
wentem by ie-cits leech mining procedures. Any reduction or loss of the natural water tabie 
(xydrostetic pressure) within the permeable host vandstones, which contain the urangum deposits. 
sedeces the solubility of dissolved oxygen and causes a geometric reduction in uranium 
production. Oxygee end carbon dioxide are reactants that disscive snd stabilize the uranium in 
je water. If the water table drops & or below the depth of the uranium deposit, in-sim leach 
recovery methods become physically and chemically mmupractical. As CBM development involves 
‘tee redaction im hydrostatic pressure with im the target coal seam and aquifer, any hydraulic 
coranction between the coa! aquifer sad the uranium bearing sandstones may adversely npact the 
ability to extract the urandem resource. 


Reapones. 


Subsurface uranium deposits located near the southwestern portion of the Wyodak study area are 
esscciannd with Wesetch Formation sandstones (DEIS, p. 4-3). CBM development in the PRB is 
coomring under confined conditivas. Withdrawal of CBM and water from the stratigraphically 


lower Fu. Union Formation would not be likely w affect the potential recovery of uranium 
resources. 


Se nee ere ae et ee 
——— the im-city leach extraction process of uranium mining 
| prt rad between the industries and with the appropriake regulatory 


agencies will be required t© minimize adverse impacts to cithe *ndustry and their energy resource 


APD/POD level of analysis, as APDs and plans of developmem for federal CBM wells are 
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reviewed by the BLM. Sise-epecific mitigating measures relating t a specif CBM well or group 
of C2M wells will be developed based on that analysis. 


Applicable Comment Letters (Geology/iiineral Resources/Geo-hazards): 
4, 5, %, 12, 23, 26, 31, 33, 37, 38, 39, 41b, 44, 46 


Improved analysis and consultation with agencies such as the U.S. Fish and Wildlife Service are 
needed for special stamus species. 


Response. 


Site-specific mitigating measures will be applied tw projects at the APD/POD level of analysis so 
thet wildlife impacts are mitigated below the level of concern or are addressed in 
envircamental analyses. Mitigation measures and consultation with agencies such as the U.S. Pish 
and Wildlife Service, requested by Commentors already are agency commitments under existing 
BLM policy. For species that are imolerant of longer-term disturbances, a buffer zone is utilized 
per standard BLM Wyoming State Office policy. 


Disturbance issues for wildlife species should include loss of habitat security due to noise and 
disturbance from humans/vehicles, not just ground breaking disturbemce. Noise impact: need 
further study . 


Reaponse: 


The Wyodak CBM Project encompasses a patchwork of private ranches imterruptsd by small 
parcels of public lands in a part of Wyoming where significem levels of mameral and energy 
resource development and production activities have been occurring for a long ims. The low 
gumber of CBM project workers and the low level of daily activity throughout the project life 
taake it unlikely thet sotse and disturbance from bamans/vehicies will change tignificesrty. Under 
Alternative | less than 800 people would work over a 3.600 square mile ares Guring the initial 
developmert period of 3 tw 5 years. After the imitial development period, less than 400 people 
would be employed during production and masmtemance activities across 3.600 square miles. Less 
than S00 vehicles would be dispersed over 3,600 square miles during the initial development 
period. Affe: the initial developmeat period. an estimated 260 vehicles would suppor production 
and maintenance activities (DEIS, p. 4-108) 
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Noise from stationary compressors can be analyzed site-specifically , but the BLM has very limited 
authority, which is limited to the siting of 380-hp compressors on federal leases. The authority 
for permitting stationary compressors, including control of emissions and noise, rests with { 
WDEQ. Under current Wyoming laws, control of noise from stationary compressors would have 
to be implemented under municipal or county land use plans in order to limit the disturbance of 
nearby residents or wildlife populations. 


Sturgeon Chub 


Improved analysis for this species is needed. Much greater and more regular flows will occur in 
the Powder River, which supports the largest known reproducing population of sturgeon chub. 
The wells in these drainages will pump much more water than existing development on the eastern 
edge of the project. Industry estimates are over 100 gpm. 


Response: 


Because of the low nuruber of wells projected (in this analysis) to discharge into the tributaries of 
the Powder River, and the channel lengths of these tributaries where infiltration will occur, 
substantial flows of CBM produced water are not expected to reach the Powder River. The flows | 
that do seach the Powder River are expected to remobilize channel sediments deposited as river 
flows decrease during the summer. As flows in the Powder River increase, the silt-carrying 
capacity of the river also will increase. The turbidity of the Powder River is not expected to 1 
change during CBM development and production activities. The sturgeon chub, which has 
adapted its habitat to turbid waters of large rivers having gravel substrates, is not expected to be | 
affected. | 


The following modifications to the DEIS text have been made. | 


(Page 3-40) Limited existing information is available for use in characterizing aquatic habitats 
in perennial receiving waters, flow regimes, and anticipated stream erosion downstream of the 
discharge points or the proposed discharges of CBM produced water. A comparison of 1990's 
and 1960's fish survey data from the Missouri River basin indicated that the sturgeon chub has | 
a stable or increasing distribution (Patton et al, 1995). This survey was restricted to native 
warm-water species in non-montane regions. An estimated 40 to 50 percent of the fish species 
surveyed indicated a possibility of declining distributions (Patton et al, 1998). Two aquatic 
habitat types were common among the species with declining distributions indicated in the 
soady: turbid rivers having silt and sand substrates; and snall-to medium-sized streams having 
Pre A tare ———— and preferably having gravel substrates for spawning. Patton ct 
that reservoirs and diversion dams may have stabilized flows and reduced 
—ü— — 
turbidity and siltation in many amall· to medium-sized streams. “ 


(Page 4-94) CBM produced water cannot be discharged until it meets WDEQ requirements for h 
effluent limitations that are necessary for the continued safe consumption or use of water |] 
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downstream by humans and other species. Therefore, impacis to the surgeon chub population 
present in the Powder River (expanded project area) are not anticipated. Because of the low 
number of wells projected (in this analysis) to discharge into the tributaries of the Powder 
River (Table 4-1 on p. 4 7), and the channel lengths of these tributaries where infiltration will 
occur, substantial flows of CBM produced water are not expected to reach the Powder River. 
The flows that do reach the Powder River are expected to remobilize channel sediments 
deposited as river flows decrease during the summer. As flows in the Powder River increase, 
the silt-carrying capacity of the river also will increase. The turbid nature of the Powder River 
is not expected to change during CBM development and production activities. The sturgeon 
chub, which has adapted its habitat to turbid waters of large rivers with gravel substrates, is 
not expected to be affected. 


The following reference has been added: Patton, T., F.J. Rahel, and W.A. Hubert. 1998. Using 
Historical Data to Assess Changes in Wyoming's Fish Fauna. Conservation Biology, v.12, no. 
5, p. 1120-1128. 


The following mitigation measure has been added in Chapter 2: Additional surface water 
monitoring sites will be established in order to collect information related to surface water 
characteristics, flow regimes, substrates, and aquatic habitats. Monitoring related to specific 
habitats, such as those of the sturgeon chub, will be incorporated within monitoring plans at the 
site-specific APD/POD level of analysis where suitable existing habitat may be affected by CBM 
activities. 


Water Management Pians 


The management and proposed beneficial use of CBM produced water should be addressed in a 
water management plan that is a public document and is part of the EIS. The impact of new water 
flow into waters that support fisheries and aquatic habitat should be addressed. 


Response: 


As described in Appendix B, a water management plan is site-specific to an APD or a small group 
of APDs, and is properly part of the APD/POD level of analysis, not this programmatic analysis 
for the Wyodak CBM Project (refer to FEJS, p. 1-14 and 1-15, Chapter 2, and Appendix B). A 
water management plan and the surface use plan it accompanies are public documents. BLM 
posts the non-confidential portions of APDs, (which would include surface use plans and water 
management plans), publically for 30 days upon receipt. This information is available to agency 
decision makers and the public. 


Water Pollution Potential and Potential Toxic Pollutants 


The discussion related to water quality of CBM produced waters focuses only on sediment and 
dissolved solids. There needs to be improved analysis of water pollution potential from TDS, 
sediments, and potential toxic pollutants. The FEIS should disclose the toxicity of discharges from 
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existing CBM wells and estimate how many CBM wells are expected to have discharges which 
exhibit tonicity. The FEIS also should disclose the mitigation plans for toxicity, i.e., no pumping 
allowed until toxicity is removed or an. alternative disosal method is installed. It is anticipated 
that hove may be toxicky problems from iron, manganese, and salinity. A basic plan for 
mitigating water quality addressing the standard requiremcats for mitigation of sediment or 
treatment of toxic discharges should be included in the analysis. The FEIS should establish some 
trigger levels for constituents of water discharges. 


Very low selenium levels can cause adverse effects in fish and waterfowl. Reservoirs or ponds 
created to retain the discharge of CBM produced water may create an attractive hazard to many 
species of birds and wildlife through the evaporative concentration of selenium. Water should not 


be stored in closed impoundments. 


Response: 


For federal wells, water quality standards and effluent limitations in NPDES permits are 
administered by the WDEQ. BLM administers its resource conservation and surface protection 
responsibilities. CBM wells, once drilled, cannot be produced until CBM produced water can be 
discharged im accordance with WDEQ and other agency requirements. CBM produced water 
cannot be discharged unless these requirements, including treatment if necessary, are moet. 
WDBEQ reviews NPDES applications on a case-by-case basis. The agency's NPDES permitting 
process, effluent limitations, and monitoring requirements for CBM produced water currently are 
being reevaluated. 


In an NPDES application, the receiving waters and the proposed effluent (CBM produced waters) 
are characterized by the CBM operator. This analysis is specific to a limited area, and is 
presented to WDEQ as supporting information in order to obtain approval for the proposed CBM 
discharge. WDEQ analyzes water pollution potential and estzlishes effluent limitations (currently 
under review by WDEQ), water quality standards and aquatic standards under its authority from 
EPA to administer the federal Clean Water Act (as amended). These WDEQ requirements 
represent the water characteristics that are necessary for continued safe consumption or use of 
water downstream by humans end other species. 


After an NPDES permit is issued, the effluent (CBM produced water) and the receiving waters 
downstream from the discharge poim are monitored regularly by the CBM operator as specified 


| imbabiting receiving waters (rivers and tributaries) downstream of the discharge 
points. Changes in pH, TDS, and salts are critical to fish and aquatic life. Since the discharge 
water quality is variable, specific analysis mmst be done and included in this EIS in order to 
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accurately assess impacts to fish and aquatic life. Field scientific study, using water discharge data 
and projected ecosystem changes needs to be done to accurately assess impacts. 


Response: 


Limited existing information 1s available for use in characterizing the perenniai receiving waters, 
flow regimes, and anticipated stream erosion downstream of the discharge points or the proposed 
discharges of CBM produced water. Environmental conditions between a discharge point and the 
perennial waters downstream will vary according to soil type, geology, existing stream flows, and 
other factors. Natural variations in the character of the produced water also will occur. 


Localized conditions in existing downstream perennial waters could change as mixing of different 
types of water occurs, if produced water discharged directly into < drainage having perennial flow. 
Localized conditions are unlikely to change where discharge into an ephemeral! drainage occurs. 
It is unlikely that existing turbid perennial waters downstream of discharge points will clear up. 


Additional surface water monitoring sites will be established in order tc collect information related 
to surface water characteristics, flow regimes, substrates, and aquatic habitats. Parameters such 
as water temperature, turbidity, or chemistry, that couid affect the suitability of downstream 
waters as habitat for various aquatic species will be measured at these surface water monitoring 
sites. Monitoring related to specific habitats (such as sturgeon chub) will be incorporated within 
monitoring plans where suitable existing habitat may be affected by CBM activities. 


Surfece Flows - CBM Produced Weter 


Vast quantities of water will be discharged during CBM development. Realistic estimates were 
not used in the EIS for the number of wells and the volume of water produced. There is no 


specific mitigation plan or compensation pian for landowners in the EIS. 
Response: 


Larger volumes of water are produced from CBM wells at the onset of production and shortly 
thereafter. Later in the life of a CBM well, water production declines. Flow averages over the 
life of a well are used in this analysis to provide an estimate of cumulative groundwater 
withdrawal and surface water discharge. 


Flow rates, annual flow volumes, and maximum instantaneous flows are projected by CBM 
Operators in applications for groundwater appropriation permits. These values typically are 
somewhat overestimated to ensure that an adequate groundwater right is filed with the WSEO. 


Well completion reports document the actual flow when a well is completed. Monthly production 
reports filed with the WOGCC document water production over time during the life of a well. 


The estimate of water production used in this analysis (CBM produced water) was compared to 
WOGCC production statistics for May 1999 that covered 902 producing CBM wells within the 
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_ 'Wyodak smdy ares. Producing CBM weils averaged 12.4 gpm per well or produced water in May 
1999. An cartier WOGCC analysis of 500 producing CBM wells showed an average water 
production per well of 14.6 gpm. 


Even through water production may vary within the PRB and over time as wells continue 
prodoction, x is necessary t take « hard look st cumulative groundwater withdrawals and 
cumulative surface water discharges. In order to analyze water volumes and water flows, these 
values mst be estimated, even though they may be variable. The BLM has used the available data 
and its best professional judgement to make a representative estimate of water production for use 
in this NEPA analysis. 


A specific mitigation plan or compensation plan for landowners is outside the authority of the 
BLM. The existing Water Well Agreement contained in Appendix D of the DEIS represents one 
such plan. It was developed by a working group of affected landowners and industry 
representatives (FEIS, p. 2-17). 


impoundments 


Development of reservoirs on natural stream courses could severely impact native aquatic species 
and their habitats. Reservoirs should be sited in the uplands unless it can be shown that they will 
provide benefits to fish and wildlife resources. 


Constructing larger (rather than smaller) ponds to retain produced water would provide more open 
water and a longer shoreline at one site. Larger ponds also may have the characteristics needed 
to support fisheries. Larger ponds may be more beneficial to wildlife. 


Reservoirs or ponds created to retain the discharge of CBM produced water may create an 
attractive hazard to many species of birds and wildlife through the evaporative concentration of 
selenium. Water should not be stored in closed impoundments. 


Response: 


impoundments on private land arc considered and controlled by the surface owner, not the BLM. 
The BLM does recommend that water not be placed in playas or reservoirs that do not have 
property designed flow-through structures. The BLM also recommends that main stem reservoirs 
not be used for water storage. WSEO authorizes surface water impoundments (reservoirs) based 
on engineering designs submitted by the applicant. Over 80 percent of the land area included in 
this ‘analysis is privately owned. The impoundments on these lands are privately owned. The 
BLM bas no authority relative to the furure maintenance or reclamation of these structures. 


Applicable Comment Letters (Wildiife/Fisheries): 
ee re San SE Ms B8,04, 40, 43,44, 48 


Land Use 


Land Use issue Statements and Responses: 


U.S. Supreme Court Decision Regarding Coal Bed Methane Ownership 


The recent U.S. Supreme Court decision regarding the ownership of coal bed methane rights 
should be included in the EIS. 


Response: 


The U.S. Supreme Court decision in Southern Ute Indian Tribe vs. Amoco Production Company, 
was issued after the DEIS was published. Under the current management situation that is analyzed 
in the DEIS, coal bed methane is manag by the federal government as an oil and gas right. The 
U.S. Supreme Court determined that coal bed methane is an oil and gas right, not a coal right. 
The decision does not require any change to the analysis documented in the DEIS. Impacts, 
mitigation, and monitoring related to development conflicts between separate plans to develop the 
coal estate and the oil and gas estate are addressed. 


Fortification Creek Wilderness Study Area (WSA) 


The anticipated impacts to the Fortification Creek Wilderness Study Area (WSA) should be 
adequately addressed. Analysis should include whether noise and activities on the edge of the 
Fortification Creek WSA diminish the area's wilderness potential. The BLM’s management goals 
for preservation of this area must be met until a decision is made regarding its status as a 
wilderness area. 


Response: 


Noise and activities, including transportation corridors, already occur near the Fortification Creek 
WSA. BLM's policies mandate that the agency preserve the wilderness character of federal lands 
within this study area until a decision is made regarding its wilderness status. Indirect impacts 
to the WSA from CBM activities will be limited for the following reasons. The 
WSA is not downstream of proposed CBM wells or discharge points. Oil and gas leases are not 
issued with surface occupancy rights (for drilling, access routes, or production facilities) within 
the WSA. Road access and pipeline routes would not cross federal lands within the WSA before 
a decision in made regarding the wilderness status of the WSA. Impacts to elk populations 
occurring in the vicinity of this WSA are described on page 4-89 of the DEIS. Impacts to this 
WSA will be analyzed site-specifically as APDs and PODs for federal CBM wells are reviewed 
by the BLM. A paragraph containing this clarification has been added to page 4-104. 


“Wild Areas” and “Sense of Place” 


An analysis of impacts to mixed public and private “wild areas" (unroaded areas containing 5,000 
acres or more) should be included. 
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ranching and private recreation use (by outfitters) and “the sense of place” of the 
= Wyodak area will change as a result of CBM development, and should be addressed in the EIS. 


will of 
are reviewed by the BLM. However, the BLM has no 
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have to be implemented under municipal or county isnd use plans in order to limit the disturbance 
of nearby residents or wildlife populations. 


Alttematives - Beneficial Use 


The alternatives for beneficial use of the CBM produced water should be analyzed im the EIS 
before a decision is made regarding the disposal of CBM produced water. 


Response: 


WSEO authorizes the proposed appropriation of groundwater from a CBM weil, the beneficial 
use(s) of the appropriated groundwater, and the specific locations of use identified by the 
applicants (landowner and CBM operator) in a groundwater appropriation permit (U.W.5). A coal 
bed methane well is recognized by the agency as a beneficial use of groundwater in Wyoming. 
Other beneficial uses, such as stock watering or irrigation, when applicable, also are listed on the 
pennit application. The alternatives for beneficial use of the CBM produced water are not 
analyzed by the WSBO. The groundwater appropriation permit documents the nature and priority 
of groundwater rights filed in Wyoming. 


The specific location where the appropriated groundwater is discharged onto the land surface and 
the effluem (water discharge) are authorized by WDBQ in an NPDES permit. Alternative 
locations for CBM produced water discharge points are not analyzed by WDBQ. The WDEQ’s 
analysis focuses on requirements for effluent limitations and discharge monitoring that provide for 
continued safe use o1 consumption of Wyoming surface waters. 


Surface use plans, including water discharge points, for federal wells are reviewed by the BLM 
(and/or FS). The analysis of plans for federal wells involving private surface ownership is a 
collaborative effort smong the agency, the landowner, and the CBM operator. As conservator of 
the federal surface and mineral estate, the BLM retaius responsibility for ensuring that the federal 
mineral resource is conserved (not wasted), and is developed in a safe and an environmentally 
sound manner. However, the BLM does not control the appropriation or use of groundwater. 


Livestock Grazing - Rest Rotation Practives 


Grazing management plans that rely upon turning water on and off in different areas to move or 
disperse livestock and manage the utilization levels of available fcrage could be affected by the 


continued availability of CBM produced water throughout the year. 
Response: 


Impacts from the “new perennial flows of CBM produced water on grazing rest-rotation practices 
will be analyzed site-specifically as APDs and plans of development for federal CBM wells are 
reviewed by the BLM. The potential mitigation cf removing livestock from an area or fencing out 
livestock likely would be the only feasible ways of preserving the objectives of rest-rotation grazing 


 syaces,, where the water could a0 ionger be turned on or turned off at will. Where federal surface 
is involved, weter management plans (and plans for water disposal) would have to meet the 
provisions established in AMPs (allotment management plans) or the AMP would have to be 


Land Surfece impects and Reclamation 


Soil and vegetation loss and noxious weed invasions are significant impacts of CBM development 
and should be addressed adequately in the EIS. 


Reclamation standarés, requirements, and goals should be described in detail in the EIS. The 
future maintenance and reclamation of impoundment structures (dams) also should be addressed. 


Only native species should be used in revegetation mixes. 
Reeponse: 


Soil and vegetation loss and noxious weed invasions will be analyzed site-specifically as APDs and 
plans of development for federal CBM wells are reviewed by the BLM. 


federal CBM wells are reviewed by the BLM. 
Land Use Conflicts 


Conflicts between CBM development and other land uses should be addressed in the EIS. The 
BLM’s decisions regarding CBM development on federal leases significantly affect private 
landowners. Other agency decisions regarding CBM development on fee and state leases also 
significantty affect private landowners. 

Reaponse. 
Conflicts between CBM development and other land uses will be analyzed site-specifically as APDs 
and plans of development for federal CBM wells are reviewed by the BLM. The BLM's decisions 
regarding CBM development on federal leases do significantly affect private landowners. Other 
ageacy decisions regarding CBM developmen on fee and state leases also significantly affect 
private landowners. Landowners will be involved in (on-lease) decisions that affect their (off-lease) 
land. Water management plans are public documents and will be posted for public review upon 
recess 


Stakeholder invoivernen 
Landowuers should be imvolved in (on-lease) decisions that affect their (off-lease) land. 
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At the APD/POD level of analysis landowners are invited to onsite inspections for proposed 
activities involving their land (FEIS, p.1-14). BLM requires thai CBM operators certify in their 
surface use plan that they have or will reach a surface use agreement with the surface landowner. 


Weter Management Plans ; 


Water management plans containing site-specific mformation are essential to address impacts, 
use/storage, mitigation, and monitoring related to water resources. These plans should be limited 
to BLM jurisdictional lands, developed with public involvement, and included within the EJS. 


Approval of any “hydrologic watershed analysis" would exceed the BLM's authority. The BLM 
does not bave the authority to make approval of an APD dependent on the treatment of non- 


jurisdictional lands (off-site mitigation) in the water management pian. 
Response: 


As described in Appendix B, a water management plan is site-specific to a CBM Project Plan of 
Development (POD) for a small group of APDs, and is property part of the APD/POD level of 
analysis, not this programmatic analysis for the Wyodak CBM Projeci (refer to FEIS, p. !-14 and 
1-15, Chapter 2, and Appendix B). A water management plan and the surface use plan it 
accompanies are public documents. BLM posts the non-confidential portions of APDs, (which 
would include surface use plans and water management plans), publicly for 30 days upon receipt. 
This information is available to agency decision makers and the public. 


Water manegement plans are site-specific analysis tools that the BLM will use to address 
cumulative impacts of a CBM POD and reasonably connected actions within a watershed area. As 


conservator of the federal mineral estate (56 percent of the Wyodak study area), the BLM retains 
responsibility for ensuring that the fcderal mineral resource is conserved (not wasted), ard is 
developed in a safe and enviromnentally sound manner. The BLM does not have jurisdiction over 
privately-owned surface lands. 


Landowner Compensation 
Improved discussion of compensation to potentially flooded landowners is needed. 

Response 
Discussion of compensation to potentially flooded landowners is outside the scope of the EIS 
analysis. Landowner compensation is an issue that must be resolved between the CRM operators 


and the landowners. The BLM has no authority related to landowner compensation. There is no 
decision the agency could make. 
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CONSULTATION AND COORDINATION 


The following agencies, groups, and companies have provided input to this EIS. 


Length of Experience of Bach Preparer in Parentheses ( ). 
Project Coordimater-Team Leader 
Richard Zander, Assistam Piekd Manager. B1.M Buffalo Pieki Office (26 years) 
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Jon Johnson, Enviscomental Coordinstor, BLM Wyoming State Office, Cheyenne (29 vears) 
Roger Wickstrom, Environmenta) Coordinator, BLM Wyoming State Office, Cheyenne (retired) 
Glen Nebeker, Resource Advisor, BLM Casper Field Office (19 years) 


Ceutributers to the Document, BLM Buffalo Field Office 


B.J. Barle, Archeologist (23 years) 

Larry Gerard, Wildlife Management Biclogist (24 years) 
Willy Prank Natural Resource Specialist (14 years) 
Brian Pruiett, Natural Resource Specialist (18 years) 
Gerad Queen, Geologist (16 years) 


Ceutributers to the Decumest, BLM Casper Fie'd Office 


Mike Brogan. Hydrologist (23 years) 
Nancy Doeiger, Environmental Protecnon (20 years) 


Patricia Hier, Wriser-Bdinor (18 years) 
Joe Meyer, Soll Scientist (17 years) 
Robin Nelson, Cartographic Technician (20 years) 


Cenutrfbuters to the Document, BLM Wycuning State Office 


Larry Neasloney, GIS Specialist (12 years) 
Susan Caplan, Air Quality Specialist (12 years) 
Richard Schuler, Soils, Water, Air Quality (13 years) 


Tim Nowak, Archasologist (30 years) 
Bd Heffern, Geologist (23 years) 


Centrfbuters to the Document, FS Douglas Ranger District 

-¢ Mick, Minerals Manager (28 years) 
«yer, Wildlife Specialist (13 years) Wildlife, TAE Species, Spacial Status Species 
Tawar Blom, Air Quality Specialist (14 years) Air Quality 
Ceutrfbuter to the Document, National Part Service 


Joba Notar. Metrorologist (20 years) Air Quality 
John Vimont, Metoorologist (22 years) Ait Quality 


Camtributer te the Document, Environmental Protection Agency 
Robert Bdgar (20 years) Au Quality 
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Cemtrfeuter to the Document, D of Exviremmental Quality 


Darta Pomer, Visibiiy, Smoke Management. and EIS Coordmasor (5 years) 
Ken Rairigh, Aix Quality Analyst (4 years) 


Cemtrfuter to the Document, Barrett Ressurces Corperstion 
Tom Doll, Sr. Petroleun Engineer (29 years) 
Cemtrfeuters to the Document, Greystene 

Richard Bell, Project Manager (22 years) 


Catherine Begej. Hydrologist (20 years) 
Nick Mathis, Hydrologist (1! years) 
Don Douglas, Air Quality & Noise Specialist (29 years) 


Michae! Day, Principal and Senior Hydrogeologiat (20 years) 
Adam Bedard. Staff Engineer (4 years) 


Cemtrfbuters to the Document, ExvireNet AcreSctence LLC 
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The following reference should be deleted from Chapter 6 in the DEIS: 
WWRC. (in press). (Modeling Smdy of the Lighthouse CBM Development) 


Acre-feet (1 acre-foot = 329,829 gallons) ’ 

Acte-feet per year 

Application for permit to drill 

Air Quality Division, Wyoming Department of Environmental Quality 
American Society of Surface Mining and Reclamation 


ppaay! 


Animal unit month 


> 
q 


Best Available Control Technology 

Barrel (42 gallons) 

Barrels per day 

Billion cubic feet 

Bureau of Economic Analysis 

Buffalo Field Office, Bureau of Land Management 

Bureau of Land Management, U.S. Department of the Interior 
Coal bed methane 

Council on Environmental Quality 


SRR ESRRLE 


Code of Federal Regulations. Numbers refer to title and part; that is, 40 CFR 1500 
refers to title 40, part 1500. 


Cubic feet per second (equivalent to 448.83 gallons per minute) 
Carbon Monoxide 


U.S. Army Corps of Engineers 
Circle of influence of a CBM production well 
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CCEDC 
aBA 
DOE 
EA 
EC 
EIS 
EPA 
ESP 
Fm 
FS 
ga/hp-br 
cpm 
GAGMO 
HAP 
HP 
km 
LBA 
LQD 
LRMP 
mef 
_ MCFD 
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Campbell County Economic Development Corporation 
A-weighted scale, decibels 

U.S. Department of Energy 

Environmental assessment 

Electrical conductivity, measured in wmbhos/cm 
Environmental impact statement 

U.S. Environmental Protection Agency 
Exchangeable sodium percentage 

Formation (geologic) 


U.S. Forest Service, U.S. Department of Agriculture 


Grams per horsepower -hour 

Gallons per miraste (equivalent to 0.002 cfs, approximately) 

Gillette Area Groundwater Monitoring Organization (coal operators) 
Hazardous Air Pollutants 

Horsepower 

Kilometer 

Lease by application 

Land Quality Division, Wyoming Department of Environmental Quality 
Land and Resource Management Pian 

Thousand cubic feet 


One thousand cubic feet per day 
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Milligrams per liter (1 mg = 1 ppm (part per million); 1 liter = 0.264 gallons) 


Million gallons per dsy 


Micrograms per liter (1 ~g = one thousandth of a milligram or 0.001 mg or Ippb 


(part per billion]) 
Micrograms per cubic meter (1 cubic meter = 1.308 cubic yards) 
Million cubic feet 
Soluble salts (salinity) in a soil expressed in millimhos per centimeter 
One million cubic feet per day 
Montana 
National Ambient Air Quality standards 
National Academy of Sciences 
National Environmental Policy Act of 1969 
Nitrogen Oxides 
Nitrogen Dioxide 
National Oceamc and Atmosphenc Administraon 
Notice of Intent (to prepare an EIS) 
National Pollution Discharge Eliznination System 
National Park Service, U.S. Department of Interior 
National Register of Historic Places 
Natural Resources Conservation Service 
Office of Surface Mining, Reclamation and Enforcement 
Permit application packages 
Picocurie per liter, used to measure Radium 226 
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Acidiry, measured in standard units 

Particulate matter less than 10 micrometers (respirable) 

Powder River Area Groundwater Monitoring Organization 

Powder River Basin 

Pounds per square inch 

Plastic (polyvinyl! chioride-type, used in plastic pipes and well casings) 
Range mumber West, an east-west rectangular land survey area coordinate 


Resource Management Plan 

Record of Decision 

Section gumber, a rectangular land survey area 

Sodium Absorption Ratio 

Soil Conservation Service, U.S. Department of Agriculture 
State Historic Preservation Officer 


Surface Mining Control and Reclamation Act of 1977 

Sulfur dioxide 

Square miles 

State Soil Geographic Database 

Township pumber North, a north-south rectangular land survey area coordinate 
Thunder Basin Nationa) Grassland 

Total dissolved solids 

Total petroleum hydrocarbons * 
Total suspended particulates 

Total suspended sedime:its 
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Micromhos per centimeter {thousandths of unit of specific conductance) (a measure 
of electrical conductivity) 


U.S. Department of Agriculmre 
U.S. Department of Commerce 

U.S. Department of the Interior 

U.S. Fish and Wildlife Service, U.S. Department of the Interior 

Geological Survey, United States Department of the Interior 

Volatile Organic Compounds 

VHF (very high frequency) Omnidirectional Range (radio aid used for navigation) 
Visual Quality Objective 

Visual resource management 

Wyoming Department of Environmental Quality 

Wyoming Department of Revenue 

Wyoming Geological Association 

Wyoming Game and Fish Department 


Wyoming Geological Survey 
Wyoming Oil and Gas Conservation Commission 


Water Quality Division, Wyoming Department of Environmental Quality 
Wilderness Study Area 

Wyoming State Engineer's Office 

Wyoming Water Resources Center 

Wyoming 
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Mitigating measures (1.c., stipulations), in the form of “Canditions of Approval”, are applied 
to beth APD and Sundry Netice Drilling Plans & Surface Use Plans when: 1) they are ust 
specificaly addressed in these plans, and; I)they are neoded to mitigate tapacts to ressurce 
values identified at the enaite tnapection or during review of Ge plese. The first section 
identifies stendard mitigating measures applicable to development inveiving only coal bed 
methane. The second section identifies standard mitigating menvares that are pertinent to 
all federal off & ges lease development. Net all of the milignting measures ip this second 


sectiva are ayplicabie to coal bed mpcthame development. 


It is important to mote that site-epecific stipulations also are developed by the BLM authorized 
officer, as meeded, on a case-by-case backs af the cusite napection to addres special, 
unanticipated lasecs act addressed by a standard mitigating measure (e_g., creative soils, neep 
slopes, spocial wildlife habitats or other special wildlife anitigntion measures, proximity to 
existing improvements, etc.) These special unitignting measures obviously camnot be listed 
here. The foBowtng are the standard mitigating measures thet ere abways appited (If act 
already specifically addressed in the plans}. 


Section 1 - APPLICABLE TO COAL BED METHANE WELL 
DEVELOPMENT ONLY 


1. The operator is commited to all mitigation measures and monitoring contained in the 
(Depends on area) EA/EIS. 


2. The lessee/operator shall provide a comprehensive water management plan as part of the 
Project Plan of Development that addresses how produced water will be handled during the 
testing and production of well(s) Adequate information should be svailable to develop this 
plan before wells are drilled. 


For exploratory wells in areas of unknown, untested production potential, the operator will 
need a temporary (drilling and testing) water management plan. if the welK(s) prove to be 
productive, the operator will then need to submit a permanent water management pian via a 
Sundry Notice for BLM approval prior to producing the welK(s). 
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; ‘Temporary Water Manegement Pin 
lems to be addressed im the Temporary Water Management plan include the following 


> Must inchede a USGS wpographic map (1:24009) (or legible copy) showing the actual 
discharge potmts, well locations. access routes, and surface pipeline routes. 


> Temporary discherp: points must be not be located on hill tops or upland areas. They 
must be locussd im cxisting low-gradiemt channels (below amy active or potentially 
active head cuts) Or, water can be discharged w existing mmpoundments of adequate 
seze to store al) the test water or designed to pass the discharge water (outlet pspes or 
reinforced spillways). 


> Water energy dissipation measures must be designed and utilized at discharge points 
and along any unstable downstream sections (minor bead cuts, eroding channel 
sections, et). 


>» Only surface piping will be suthorized for temporary discharge, no trenching will be 
allowed 


>» ‘Temporary discharge will be allowed only until the wells have been pcperly tested to 
prove production. 


» Prior to any discharge of water, a standard water quality analysis (barium, iron, 
manganese, radium-226, chlorides, sulfeees, pH, TDS, TPH, and any other 
parameters, as required by WDEQ) from each well or from representative wells 
(completed in each zone of production) must be submitted to BLM 


> Prior to amy discharge oi water. all applicable permits and authonizabons (such as 
WDBQ, WSEO, or COE) must be obtained. 


Permanent Water Manageuncst Plan 
leems w be addressed in the Permanent Water Management plan inchude the following 


>»  j Must inchade a USGS topographic map (1:24000) (or legible copy) showing location 
of the actual discharge points, wells, access routes, pipeline ruutes, erosion control 
and stabilization measures. and mmpoundments (reservous) 


>» Discharge poluts aust be mot be located on hill tops or upland areas. They must be 
located in existing low-gradient channels (below amy active or potentially active head 
cuts). Cummiative discharge amst not exceed the naturally occurring. mean anmual 
peak flow of the receiving channel Water can be discharged to cxisting impoundinents 
that are designed (outlet pipes or reinforced spillways) to pass the proposed discharge 
water, the naturally occurring mean annual flow and any existing discharge water 
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> Pian for, and design of, erosion comtrol and stabilization measures mast be shown. 
Any in-channe! measures must be designed t accommodate existing and proposed 
discharges im addition to naturally occurring flow. 


> Asy sew impoundments of eobencemest of existing aroctures must be properly 
permined with the WSEO and/or the COE and designed with outlet works to pass all 
“existing, planned, and potential discharge water* in addition t meturally occurring 
mean anmual flow Ip addition. the combination of flood storage (the volume of storage 
above the outlet works and below the spillwzy) and spillway capacity mmst be adequate 
to accommodate a specific design flood as required by the WSBO. The required design 
depends on the size of the impoundment (25-year, 6-hour sorm event, or 100 year, 24- 
hour storm evemt). Flood storage alone must be adequate to contain lesser events. If 
passage of water through the -pillway is to be frequent, the spillway awst be reinforced 
and designed for continual fow (no regular flows on carthen spillways). The outlet 
works must also be designed in such a manner as not to affect any existing downstream 


water nghts 


> The “existing, planned and potential discharge water* can be roughly calculated by 
determiming the watershed area. dividing by the minmmmam well spacing (currently 
40 acres), and nmiltiplying this by the average discharge rate. As is obvious, it is 
undesirable to pul impoundments on the main stem of a large drainage. 


| 
| 
| 
| 
| 
| 
| 
| 
| > Water production rates (for each discharge point) umust be disclosed imchuding discharge 
| 
| 
| 
| 
| 
| 
| 
| 
| 


schedule (initial. intermediate. and final rates and duration) and maximum. mean. and 
minsmum anticpeted rates 


> A standard water quality analysis (barium, iron, manganese, radium-226. chiorides. 
sulfates, pH, TDS, TPH, and any other parameters, as required by WDEBQ) from each 
well or from representative wells (completed in each zone of production) must be 
subrnitied to BLM 


>» Prior to amy discharge of water all applicable permits and suthorizations (such a 
WDEQ, WSBEO, or COE) must be obtained. 


> A lydrologic watershed analysis, based on field reconnaissance, must be done that 
inchades the following 


Watershed area 

Average watershed slope 

Existing channel (average slope, width. depth. condition. et ) 
Calculation of mean anmmual runoff 

Peak flow analysis (anmual, 10, and 25 year return imerval ot a minioum) 
Destination (i.e. trifutary to the Belle Fourche River) 
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>» Description of the existing watershed including: 


> Existing wells (location, depth, weter icvel, use, condition) 

> Existing impoundments (location, size, volume, use, condition, description of 
outlet works and spillway) 

» Road crossings (crossing type - culvert size, low water crossing, bridge, etc. and 
condition) 

>» Water related uses (i.c. flood irrigated/sub- irrigated crops, livestock, etc.) 

> Potential downstream concerns (i.e. channel impoundments, hay meadows, coal 
mine reclame=icn or sediment structures, unimproved channel crossings, etc.) and 


plans to mitigzic impacts. 
>»  # Monitoring Plans, which must include as a minimum: 


» Discharge point(s)- will be monitored on a monthly basis during the first year of 
operation. Inspectors will note the condition of each discharge point, check for 
evidence of erosion, and schedule any remedial work if required. 

> Dam outlets (spillways and pipes) & culvert outlets- will be checked quarterly, or 
after major storm events during the first year of operation. Inspectors will note the 
condition of the discharge point, check for evidence of erosion, and schedule any 
remedial work if required. 

» Erosion stabilization measures (headcuts, etc.)- wiil be inspected for signs of 
erosion or structure failure. Inspectors wiil note condition and schedule any 
remedial work if required. 

>» Downstream channel (below the well(s)/project)- will be inspected for signs of 
accelerated erosion due to the continuous flow of produced water. 

» After the first year of operation, inspections will only occur anmually, unless 
specific sites have required remedial action. Inspections also will monitor stream 
channel crossings, culverts, low water crossings, bridges, etc. within and below the 


Project. 


If information is not known and cannot be accurately presented, the permanent water management 
plan needs to be submitted in a subsequent Sundry Notice once the productive capability of the 
well has been determined. 


3. The operator shall submit a Sundry Notice for approval prior to construction of new surface 
disturbing activities on lease (e.g., gas & water pipelines, power lines, metering house, access 
roads and other facilities). 


4. The road will be maintained in an undisturbed, 2-track status, as long as year-round, 
environmentally-sound access can be achieved. The operator shall be responsible for limiting 
access of field personnel to times when rutting and other resource impacts don't occur. The 
operator will be responsible for performing any remediation and/or necessary road upgrading 
(e.g., elevating, surfacing, culverts, low-water crossings, water-wings, etc.) as directed by 
the BLM authorized officer, resulting from untimely access. In this case, the operator may 
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be required to conduct a Class M Cultural Inventory, if not already done, on upgrade areas 
prior to work being performed. 


After drilling and construction of production facilities, and at time of final abandonment, all 
disturbed areas (including pipelines and access roads) will be drill seeded with the seed 
mixture shown below, unless a different seed mix is provided by the surface owner. Rates 
given are in pounds of Pure Live Seed (PLS) per Acre. The operator will provide copies of 
the seed tags to the authorized officer, if requested. 


Species-Cultivar Ibs PLS/Acre 
(determined at the site-specific onsite inspection) 


If in the process of air drilling a well there is a need to utilize mud, all circulating fluids will 
be contained either in a small temporary mad pit or in an above-ground containment tank. 
The pit or containment tank will be of a large enough capacity to safely contain all expected 
fluids without danger of overflow. Fluids and cuttings will not be squeezed out of the pit, and 
the pit will be reclaimed in an expedient manner per the above requirements. 


Vegetation control by mowing or cutting is authorized on the access road and around the weil 
and production facilities to minimize fire hazard and allow safe, environmentally-sound, year- 
round access. No vegetation or soil blading is authorized. 


CBM well APDs will not be approved unless the operator provides certification that a water 
well agreement has been offered as explained in number (12) of the Surface Use Pian. 


An APD is not considered complete until a Ciass II] cultural resource survey has been 


performed and a report is submitted to BLM. BLM’s consultation with the State Historic 
Preservation Office is mandatory and can take up to 30 days. 


Section 2 - PERTINENT TO ALL OIL & GAS WELL DEVELOPMENT 


Note: Not all of the mitigating measures in this section are applicable to coal bed methane development. 


1. 


Remove all available topsoil (estimated average depth of inches, determined site- 
specifically during the onsite inspection) from the location, including areas of cut, fill, 
and/or spoil storage areas, and stockpile at the site. Clearly segregate topsoil from excess 
spoil material. Any topsoil stockpiled for one year or longer will be signed and stabilized 
with vegetation. Seed with annual ryegrass or other suitable cover crop. 


The operator will not push soil material and overburden over side slopes or into drainages. 


All soil material disturbed will be placed in an area where it can be retrieved and where it 
doesn't impede watershed and drainage flows. 
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3. Construct the backslope no steeper than 1.5:1. Construct the foreslope no steeper than 2:1. 


4. Maintain a minimum 20’ undisturbed vegetative border between the toe of fill of pad and/or 


pit areas and the edge of adjacent drainages. 


5. Prior to beginning construction or drilling operations, the operator shall upgrade the proposed 
access road to BLM standards (inchuding topsoiling, crowning, ditching, drainage culverts, 
surfacing, etc.) to ensure safe, environmentally-sound, year-round access. 


6. A flare pit will be constructed on the well pad for use during drilling operations. It will be 
located at least 125-feet from the well head and will be located down-wind from the prevailing 
winds. 


7. The reserve pit will be oriented to prevent collection of surface runoff. After the drilling rig 
is removed, che operator may need to construct a trench on the uphill side of the reserve pit 
to divert surface drainage around it. If constructed, the trench will be left intact until the pit 
is closed. 


8. The reserve pit will be lined with an impermeable liner if permeable subsurface material is 
encountered. An impermeable liner is any liner having a permeability less than 10” cm/sec. 
The liner will be installed so that it will not leak and will be chemically compatible with all 
substances which may be put in the pit. Liners made of any man-made synthetic material will 
be of sufficient strength and thickness to withstand norma! installation and pit use. 


9. If any cultural values (sites, artifacts, remains) are observed during operation of this 
lease/permit/right-of-way, they will be left intact and the Buffalo Field Manager notified. 
The authorized officer will conduct an evaluation of the cultural values to establish 


appropriate mitigation, salvage or treatment. 


10. If paleontological resources, either large and conspicuous, and/or a significant scientific value 
are discovered during construction, the find will be reported to the authorized officer 
immediately. Construction will be suspended within 250 feet of said find. An evaluation of 
the paleontological discovery will be made by a BLM-approved professional paleontologist 
within five (5) working days, weather permitting, to determine the sppropriate action(s) 
needed to prevent the potential loss of any significant paleontologicai values. Operations 
within 250 feet of such a discovery will not be resumed until written athorization to proceed 
is issued by the authorized officer. The applicant will bear the cost of any required 
paleontological appraisals, surface collection of fossils, or salvage of any large conspicuous 
fossils of significamt scientific imerest discovered during the operation. 


DURING OPERATIONS 
1. Confine all equipment and vehicles to the access road, pad, and area specified in the APD. 
2. All trash will be contained in a trash cage. Upon completion of the drilling operation, the 
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trash cage will be removed and the trash disposed of 2° an authorized disposal site. No trash 
or empty barrels will be placed in the reserve pit or buried on location. 


Fence the reserve pit on three (3) sides during drilling and on the fourth side at the time the 
rig is removed. 


Sewage shall be placed in a self-contained, chemically treated porta-potty on location. 


Rat and mouse holes shall be filled and compacted, from the bottom to the top, immediately 
upon release of the drilling sig from the location. 


Produced hydrocarbons shall be put in test tanks on location during completion work. 
Produced water will be put in the reserve pit during completion work, per Onshore Order #7. 


Cuttings and drilling fluids shall be put in the reserve pit during drilling. 


The operator and their contractors shall ensure that all use, production, storage, transport and 
disposal of hazardous and extremely hazardous materials associated with the drilling, 
completion and production of this well will be in accordance with all applicable existing or 
hereafter promulgated federal, state and local government rules, regulations and guidelines. 
All project-related activities involving hazardous materials will be conducted in a manner that 
minimizes potential environmental impacts. A file will be maintained containing current 
Material Safety Data Sheets (MSDS) for ali chemicals, compounds and/or substances which 
are used in the course of construction, drilling, completion and production operations. 


The only fluids/waste materials which are authorized to go into the reserve pit are RCRA- 
exempt oil and gas exploration and production wastes. Any evidence of non-exempt wastes 
being put into the reserve pit may result in the BLM authorized officer requiring specific 
testing and closure requirements. 


RCRA-exempt oil and gas exploration and production wastes include: 
> drilling muds & cuttings 


» rigwash 
> excess cement and certain completion or stimulation fluids defined by EPA as exempt 


It does not include drilling rig waste, such as: 


> spent hydraulic fluids 

> used engine oil 

> used oil filter 

> empty cement, drilling mud, or other product sacks 

> empty paint, pipe dope, chemical or other product containers 
» excess chemicals or chemical rinsate 
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1. During reclamation of the site, the operator will push fill material back into the cuts and up 
over the backslope to approximate the original topography. No depressions will be left that 
trap water or form ponds. 


2. The fluids and mmd must be dry in the reserve pit before the pit area is recontoured. The 
operator will be responsible for recontouring any subsidence areas that develop as a result of 
Closing a pit before it is completely dry. The plastic pit liner will be cut off below grade and 
property disposed of before beginning to recontour the site. 


3. Before the location has been reshaped and prior to redistributing the topsoil, the operator will 
tip or scarify the drilling platform and access road, on the contour, to a depth of at least 12 
inches. The rippers are to be no farther than 24 inches apart. 


4. Distribute the topsoil evenly over the entire location and prepare the seedbed by discing to 
a depth of 4-t0-6 inches, following the contour. | 


5. Weer bars are to be constructed at least one (1) foot deep, on the contour, with 
approximately two (2) feet of drop per 100 feet of water bar, to ensure drainage. Water bars | 
are to be extended into established vegetation. AJ] water bars are to be constructed with the | 
berm on the downhill side of the water bar, to prevent soft material from silting in the trench. 

The initial water bars should be constructed at the top of the backslope. Subsequent water | 
bars should follow the following general spacing guidelines: 


% Slope Spacing Interval (feet) | 
2or < 200 
2-4 100 
4-5 75 
Sor > 50 


6. The operator will drill seed on the contour to a depth of 0.5 inch, followed by cultipaction | 
to compact the seedbed and prevent soil and seed losses. To maintain quality and purity, 
certified seed with a minimum germination rate of 80% and a minimum purity of 90% will | 
be used. When a different seed mix desired by the surface owner is not provided, use the | 


following : | 
| 


Species-Cultivar 
(determined at the site-specific onsite inspectior ) 


7. If slopes too steep for machinery to operate, twice the specified amount of seed may be 
broadcast and raked by hand. 


8. Complete fall seeding after Seprember 15 and prior to ground frost. To be effective, 
complete spring seeding after the frost has left the ground and prior to May 15. 
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13. 


14. 


15. 


The operator will control noxious weeds on the location and along the access road. On BLM- 
administered surface, this will require authorization in a pesticide use permit. 


The operator will reshape abandoned access roads by pushing fill material back imo the cuts. 
On roads to be permanently closed, water bars shall be constructed near the contour across 


the shaped road, utilizing the specing guidelines contained in No. 5 above. 


. Disc and seed the access road as per No. 6 above. 


All rehabilitation work, including seeding, will be completed as soon as feasible following 
phugging. 


Following seeding, the location will be temporarily fenced off (if not already fenced) for at 
least two complete growing seasons, to ensure long-term reclamation success, unless 
otherwise requested by the surface owner. 


BLM will not release the performance bond until the area has been successfully revegetated 
(evaluation will be made after the second growing season) and has met all other reclamation 
goals of the surface owner and surface management agency. 


A Notice of Intent to Abandon and a Subsequent Report of Abandonment must be submitted 
for abandonment approval. 


IF THE WELL IS A PRODUCER 


1. 


The entire location will be fenced off with a 4-strand barbed wire fence, containing H-braces 
on the corners and a cattleguard, located far enough outside disturbed areas and soi] stockpiles 
to allow for perimeter rehabilitation within the fenced location, unless otherwise requested 
by the surface owner. 


[Landscape those areas not required for production to the surrounding topography as soon as 


possible. The fluids and mud mrast be dry in the reserve pit before recontouring the pit area. 
The operator will be responsible for recontouring any subsidence areas that develop as a 
result of closing a pit before it is completely dry. 


Reduce the backslope to 24:1 and the foreslope to 3:1. Reduce slopes by pulling fill material 
up from foreslope into the base of cut slopes. 


Production facilities (including dikes) must be placed on the cut portion of the location and 
a minimum of 15 feet from the base of the back cut. 


A dike will be constructed completely around the production facilities (i.e. production tanks, 
water tanks, and hester-treater). The dikes for the p duction facilities must be constructed 
of impermeable soil, able to hold the capacity of the la.gest tank plus 2-feet of freeboard, and 
be independent of the dack cut. 


isx- 


6. Any chemicals used in treating the wells (e.g.. corrosion inhibitor, emulsion breaker, etc.) 
will be held in a secure, fenced-in area that has a secondary containment structure (dikes. 
caachmem pan, etc.) 


7. The load-out line coming from the oil/condensate tank(s) will have a suitable containment 
structure to capture and recycle any oil spillage that might occur. 


Individual production facilities (tanks, treaters, etc.) will be fenced-off (if entire facility not 
already fenced-off). 


Distribute conserved topsoil (from stockpile) evenly over those areas not required for 
production and seed a, recommended. **Due to fragile soils, the entire well location may 
need to be fenced-off to ensure revegetation success and the stability of the reclaimed location 


perimeter throughout the producing life of the well, subject to the discretion of the BLM 
authorized officer .** 


10. All permanent above-the-; "ound structures, tank batteries, etc., that will remain longer than 
six months will be painted desert brown (Munsell standard color No. , to be 
determined at onsite) A. exception will be made where special safety colors are required 
under Wyoming Occupstion Heaith and Safety Act Rules and Regulations. 


11. Upgrade and maintain access roads end drainage control (¢.g., culverts, drainage dips, 


ditching, crowning, surfacing, etc.), as necessary, and as directed by the BLM authorized 
officer, to prevent soil erosion and accommodate safe, year-round traffic. 


12. Prior to construction of production facilities not specifically addressed in the APD, the 
Operator shall submit a Sundry Notice to the BLM authorized officer for approval. 


13. If not already required prior to constructing and drilling the well location, the operator shall 
immediately upgrade the entire access road to BLM standards (including topsoiling, 
| ilu 

access. 


1. Prior t construction, any pipelines/flowlines located off the disturbed well pad must be 
authorized by the BLM under a Sundry Notice. 


2. Graders shall be used whenever possible to construct or to clear the pipeline right-of-way. 
The cleared right-of-way shall not be more than fifteen (15) feet wide (preferably three (3) 
fect wide on the soil stockpile side, and twelve (12) fect wide on the working side of the 
trench) without prior approval of the authorized officer. Bladed materials shall be placed 
back into the cleared route once construction is completed. 


3. Pipeline construction shall not block nor change the natural course of any drainage. 
Suspended pipelines shall provide adequate clearance for maximum runoff. 


B-10 8c 


. Pipeline trenches shall be compacted during backfilling. Pipeline trenches shall be maintained 


in order to correct settlement and crosion. 


. Water bars are t be constructed af least one (1) foot deep, on Ge comour, with 


approximately two (2) feet of drop per 100 feet of water bar, to ensure drainage. Water bars 
are to be extended imto established vegetation. All water bars are to be constructed with the 
berm on the downhill side of the water bar, to prevent soft material from silting in the trench. 
The initial water bars should be constructed at the top of the backslope. 


Subsequent water bars should follow the following general spacing guideiincs: 


%_Shope Spacing Interval (feet) 
Zor < 200 


2-4 100 
4.5 75 
Sor > SO 


. All disturbed areas associated with well drilling and associated facilities (pipelines, access 


roads, etc.) will be seeded during the first fall following construction. The operator will drill 
seed on the contour to a depth of 0.5 inch, followed by cultipaction to compact the seedbed, 
and prevent soil and seed losses. To maintain quality and purity, certified seed with a 
minimum germination rate of 80% and a minimum purity of 90% will be used. When a 
different seed mix desired by the landowner is not provided, use the following: 


Species-Cultivar Ibs PLS/Acre 
(determined at the site-specific onsite inspection} 


. If slopes are too steep for machinery to operate, twice the specified amount of seed may be 


broadcast and raked by hand. 


Complete fall seeding after September 15 and prior to ground frost To be effective, complete 


spring seeding after the frost has left the ground and prior to May 15. 


_ The operator will be responsible for control of noxious weeds along the pipeline right-of-way. 


On BLM-administered surface, this will require an authorized pesticide use permit prior to 
spraying of any commercial herbicides. 
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4 1360 @cecrnbes anticopares ampects ammg the lees 
tafonmatton ~ snapor reason this analyms fails © comply 
with NEPA Thies ststcment occurs in Qroundwets secooa Cou menes hove mm 
extensve detsbese, whech would heve contributed 
sagnificantty conclusions. Please see specific 
comments emiaed by GAGMO 
Page 4-136: analysis of RFFA of CBM 
production? srams thet ore ond will 
reasomabty be CBM production? What will the drawdown m these 
dveper coal vecover m theer desper seams 
“Bus” coal seoma, 


echo 
—* to Geese owes? producers are act (heer plans from the 
8 — BLM wee Gre “trasst ovesiable = preperauan of 


+139: The BLM is agua diverging fom the analysis teat must de completed for ths 
CBM develupment will overwhelm and dwarf the drawdowa produced by 

coal miming This not an analysis of con mening, but The staternam! thet “add:troned 
tenpacts Gat would be expecesd as a reeutt of the Wyodak CBM 

edditrve xc natere and would extend the ares expenenceng 2 ines in hydraulic head to ine west 
of tee con! mening aves”. can be nothing more than an attempt to the significance of 
the groundweter mapacts thet Ge project will chest = Ragorows and eeodeting conduc ied 


a wnpact: from coal menung are reiatively CBM 
nore with virtually (ar reistrvety} a0 ven real date exists of thes 
heme to and refine predictions made Ye! the sumtes eddsticona) 


would be expected and Gry would be addetrve m asture wo con! mumng” 19 some 
tata for you enatyees §=The Buckskm Mane hee monstored groundwater teveis w= the 


parface mening operstion has obviously ected itke 0 and cowed groundwater to flow in the 


Geection of cur pit. Woter levels in over 30 coal mowtormng weils have shown 
virtuality no drewdown over tus persed past year (one year) we recorded 
@rewdown m reo com wefls m excess of 100 fest. the groundwener flow derection hes anw 


will be additive to the coal impact? 


Figures 4-19 and 4-20 should be in the section on project specif unpacts 
Statement thet “the maximum ereal extern of drewdown ranges & the west sbow | 
from the cemters of CRM develupment™ mey be accurate for thus project But. the 

tenpect of all veesonsbly foreseeable future CBM development in the PRB will obviously 


thus drewdowr. Figure's iliustranag the projected groundwater drawdowa's im cach 
coal need w be presented thet inchede RFFA CBM production What is the recharge 
mechentem for the decper coal aquifers and what 1s the expicaed recovery nenod? 
thod? 


aquifer 

Page +140: Agnin, where is the projection for RFFA CBM development in the analyzed air 
The July 11, 1999 ODEM Mews Recerd saparted the on the extencive CBM associated 
constrecton and sereciated compressor stations? The news articic says “industry 
extizeate the pipelines will carry 6 willion to |2 wilhon cutuc feet of mothaae gas out of 

Gee basins eval eserves.” This vempares to the EIS estimate of some 2 trillion cubic feet wtal. 
The sume article comtinmss to quote indurry lsaders as stating the life of the play we some “20 to 
30 years” not the 10 t 20 years 0s Gee cunmsiative unpact section stetes, why does te BLM not 
recogamne that additions! CBM development shove and seyond thes project is and will 


The air model used im Gus anelysts appears ‘> be “state of he arf” §=The consuitent a modelers 
appear to be quolttie:) to ren Gs model Bui, who provided the model impel dete ma regard 
to comulative and who wterproted, sammerized, end premated Se modeled output’ 
Modated resuits wre anty as good er the qpul aad mterpretumg the modeted resvits aus! be done 


Page +148: A major flew wih the cumnubative am: quality analysts revolves around BLM 's lack 
of consideration of incremental reductions im emmemons § These reductuas at “reesunsbdly 
foressenbie futwe actions” te fect try wr beng rey 4 34 
Cummubetive ingenct enatyes amatyring ot 

— — — — —— 
An ection by EPA which would reduce emessions mer be utihred = thus anstyen w predict 
long-term cumatstive vindhélity ungactn The Bi 4's ows iateran! documenis also spect) chat 4 
Camulative ianypact enabyete ie wot to be o “worst case” cuntynie, bul rather 0 “mos! reasonable” 
anatyeis. Throagh out the cumulative of analysis the tendency appears to revolve around usng 
worst case projections for coal and railroads and best case proyectons for CBM = Tlus situation 
avast be rectified 


Another maje: flew with the an anstyms (cr more precisely the imterpretatixe of the mode! 
Owtpat) revolves arowed the proyected eauamens anJ vesultrag wnpacts from coal menes an! coal 
rews The modeted ememons art got seen! esersmome ot stated w ic! and tables. 
—*8 worst! case emiasmons in the year 2015 If the BLM present 0 clear 

Gocument tw the public that ts not mustwading yw must present 0 ishie illustrating by 
yeu the modeled emistons and curvesponding visibility degredamon By yous own analyes all 
of the CBM production and resuites emuestons will be finshed m the veer 2015 whech is the 
onty yeas modeted for coal esuemows The ham qurson s federal land manege: needs 0 b now 
fer er quality stated wehaen to be cignificantty 
ienpacted next year? The fellowwg year? How shout subsrquemt years” Simply picking one 
estewery poim ia time some 20 years w tc the future and tcthag the publ that tur will be the 
visibility not vensonabte Dues Sra BM hemeatiy belteve thet the reeuitn presented bry tide 


\f so. please euppor Ges comenthon wh conventional bogie 
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The IWAQM report also sates the: “CALPUF is most easily applied for ienleted new emissions. 
smd becomes more as te member of sources incresses This mapports [muting 
apphcation of © 8 relatvety few sources of emismons. 90 that the levete 
can be derived using apprepeiote: erraiteing Gem.” Docs Ge BLM beheve thet the 
remults preveuted by thus cummsistive mode! ave accurately predicting the at Wind Cave 
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teem No. 4 and No. 5 under Cusmdative Emissian breemary enys “wm ‘coments! 
imcreman but rather e 20 yee: increment Why were ao increments! derreases in emimmon) 


mines thet show a projected decrease in coal production from the basehne year Why were 
decreases not input rether than using 0 “0” value? 


Page 4-547: For-Range Air Quality impacts - See sbove comments 


as far os cleaning up regional haze (ie PM 2.5, ozone, etc ) projected in the analysis” 


Page 4-150: Table 4-19, Title of table is incorrect and misieading. This is the Projected Air 
Quality Impact Analysis in the Year 2015. 


Page 4-150: Table 4-20. Same as above predicted to occw in the year 2015 
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Page 2-11: Table 2-5 and comvepending text. Again the sume mistske wes made. These 
umber ary poi enue! wecreares, bea rather one increase over o |! year penod 


Page 42: Teble 4-| and corresponding text See shove for coal mines and trains Are the 
Wyodah Compressor and (the: Poin Sources tone’y: or some other unit as wel!” 


polenta i ho Sng Yur 2013. Dino agin tre — 


+5: Could you explam, in greater detail, the rational for adding 16 4 ppm to ail receptor 
within } km of the track” 


—** D the CAL MIT mode! astume the wind wes alweys blowing he same dirsctics, 
epeed of each cos! mene (mmmes thai spread over some 60 —_—o 

19 this eesumpocs’? And what impacts would tus heve on the 

Page $-23_35: See previous comments an annual emamons v1 20! $ emisrons. 
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ecuvers appear w be os Ge mance 


lmupermentis Layers "hs evehuemoss 2 Oe (ref ES ond Croneed Poem Teme Document 
vety baowvily os bydreucally wodetng the con layer of semen from ove end undartyring 
equters je Gs model layer above end betow (Layers } ams ) rompectrvery) the 
cos! wyern beve bess esmgned very lee veruce/ bydrenik conductvines entarrs 
As noted in LQD's Wyeming Water Resswee Comar's 1997 LQD does ast 
cewendes tas fiatd ithotage: a bydretags dats eappere of 0 letereiy come 
eS mang ext 20) bydrnd: comfacevey Groughow the Pout Rive Res 
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@rectwe exvvenmen Menten w mods os Page 44) of manna: well dem hoerve: a 
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made on tn ineee page Ouse Ge prosmmce of exsthess w the (oo meee 6 renin of the 
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Comment 12, Page 4-5 

The statement is made that “A CEM generated flow of 0.22 cfs world substantially exceed the 
typical 2-year, 24-hour storm flow trom one square mile, dus to the aridity of the region.” No 
Gate is presented im the EIS as to the enount of run-off in a typical 2-year, 24 hour 
storm. However, observations of dramages during and the apring storm in April of thus 
year indicated at least « ten fold imcseese in water vohmnes. The rain volume runoff far surpassed 
the CBM volume. Also, in Table 3-2 Maximum Flow in cfs is presented. The per squme mile 
run-off generated ot the maximnum given in the table ranges from 2.14 cfs for Belle Fourche just 
below Ratthemake to 10.3 cfs for Donkey Creek meas Moorcroft. The maxsmum run-o7 
generated historically is amsch higher then the calculated 0.22 cfs from the CBM operation. 


Comment 13, Page 4-5 

Under Water Flow the staternent is made that “CBM generated flows withen the project ares are 

expected to increase from 15.1 million gallon per day to s maxieman of 66.1 millon gallons per 
day.” To put tis im perapective, 66.! million gallons per day, !02 cfs from all weils, represents 
‘@ volume that is less than 7% of the annual precipitation of | 4° ecross the EIS area 


Cosament }4, +14 
The builet point “Discharges will be limited...” needs to be clarified. As written it is 


open for at least two imterpretations. 


Comment 15, Page 4-36 
In the paragraph beginning “Over most of the.” the statement is made “This clay unit has the 
effect of isolating the coal from the overtying Wesrtch sands.” This clay unit wes 
characterized as being | |'-363' thick and normally ot least 37 thick It can be stated 
that e clay member of 30 thich is more then s paruel barrier to water flow or migration A clay 
or shale formation 30° thick does act allow ary water to pass |t iss total barner. not s partie! 
barrier. This clay or shale formation serves as the trapping mechanism for the natural gas !f gas 
is unable to pass through this barrier, water will not be sbie to pase through it either 


Comment 16, Page 4-4) 

In the paragraph beginning “Drawdown impacts in the overtying Wasatch.“ the statement is 
mede that “drewdown is predicted to continue after the cessation of the project. everaging | 25 
feet long-term.” }t is important to note thet tus prediction 1s for water sands immediately above 
the producing coal interval Shallow Wasstch sand aquifers heve actually been increasing in 
head. Two racaitor wells of very shallow sand aquifers in SE/NE Sec. 22-T48N-R72W, indicate 
wacreasing static water levels Similar trends can be obse-ved in sand aquifer monsor well 
SW/SW Sec. 7-T47N-R72W, and o sand aquifer monitor well in SW/SW Sec. 25-T46N-R72W. 
It can be pctumed thet af beast part of the increase in static water level of the shalluw Wasatch 
sand aquifers can be ettributed to recharge due to CBM water being discharged a1 the surface 


Comment 17, Page 4-68 
Regarding the paragraph beginning “Emieskn rates thet were analyzed ~_ emrssion rates are 


? 


we 


y oft F fQTe 


cited Ghat ove the fenit of maximem allowed under Air Quality Permits. if these linaits are 
exceeded, the can be canceded. This requires the oparators of this squigment to marmtur 
ond operas the comapressors such thet the actu! emessions are beiow thes meximum. By using 
thes upper leenet as the eamesmon rete wn the aw quatity nodel. the modsi becomes mmhereatty 
conservetrve end will predict a greater imapaci on e& quality than whet will actually be observed 


Comment 18, Page 4-75 (Table 4-9) and Page 4-151 (Table 4-20) 
Visibility impairment ie te E18 and surrounding area The cited tables indicate the 

effects of the CBM development compared to the con! mining operations contnbvvon 
Kt shoud be noted that the CBM comribubons were modeled usmg permstied maxusmum emismon 
manbers while coal mines were moduted based on the projected production (expected actual, not 
permitted maxiemum) Based upcs Guia, the CBM comtribution to the str quality is conservative 
and consequently the impact is overstated. Even with thus excessive estmeton of CBM 
contribution t air quality inapect, there is only one dey with o deciview change greater than i 0 
Page 6-6 of the Alr Quality Impact Analysis indicates thet 2 “one to two deciview imcrement 
chang: 's visibility may be noticeable.” (emphasis added) The highest for Gays over 0.5 
and less than O was 0.86 deciview while most were closer to 6 5, slightly the threshold 
which is est of approx. @ quarter of the perceptibility level by the Forest Service. | evels 
generated by coal minc activities above | 0 range from 5 to 9 deciview change. By comparison, 
CBM impects are retatrvely email The mode! shows thet coal mining 1s the sangie largest 
contributor to visibility impairment in the PRA. 


The ear quality study utilized a CALMET/CALPUF mode! This model is the best in use at Gus 
time. Considerations tak: into sccount meteorology inchuding wind directions, 

etc. as wel, 2s chemical reactions taking plece in the . The next best mode! 
is the EPA's industrial Source Complex Short Terra 3 (ISCST}) model which is e phume 
Giepersing model. The CALMET/CALPUF model uses discrete “puis” of pollutants and more 
closely models the stmoapheric effects in the area. This model 1s consistent with the 
recommendations of the Interagency Workgroup on Air Quality Modeling (JWAQM) 
coordinated by the EPA. The CALMET/CALPUF mode! is the best mode! currently approved 
by the EPA. 


Comment 19, Appendix B-3 

Permatting of reservoirs 1s normally accomplished by the land owner Operstors can seust the 
land owner in preparing and obtaimng the necessary design work end permits However. the 
land owner usually prefers to heave the reservoir(s) permitted in then name. 
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Rw Algom Mamng Corp (RAMC) and its wholly owned subendhery control over 50,010 
ecres of wransum manera nght: contemung m exces cf 60 mulhon pounds of urmsem resowces 
widrn the state of Wyoming RAMC #6 US corporezan with headquarters in Oktshame City, 
Oktaboma li is s wholly owned subsanary of Rao Lamead (RAL) whech s an maernepars! 
mareng company based in Yorumto, Canada RAL i 8 pubic waded company with hstings o: 
Arnencam, Toronto, and Momtresi exchanges. 


RAMC has reviewer the subject EIS and hes agmficamt concerns regarding the potermal 
wnpact of the proposed sections on (|) B AMC and the Wyommg uranwum munersi owner within 


RAMC bebeves that 1s eassnial to the welfare of Wyoming cenen of uranium and 
other mineral ngh.s thet eddevonal besolme hydrotogy tests and studies musi be conducted pror 
to the wnatalisnon of ary new Coal Bed Methane wells in areas with bnown uransum resources. 


6905 Waterton’ Boulevard, Sume 325. Oktshome City, Okishome 73/18 · (405) 642-251) » FAX (405) 810 
6305 Weterferd Boulevard, Sume 325, Ontehema Cy, Oktshorns 73/18 + (405) 842.251} ¢ FAX (405) 810 2860 10 
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The following comments are provided by Barret Resources regarding correctness and 
canficanons of the Wyodak CBM Draft EIS document 


Page 1-5, Fiest twee paragraphs under Authorizing Actions. The language at the ed of 
the firm paragraph and i the subsequent two paragraphs must be modified wo reflect the 
receat Supreme Court rubng 


Page 2-1, Secon. paragraph under Summary, second seatence. Some mention should be 
made of the fact thet some operators heve sought 80 acre spacing for the CBM acreage 


Page 2-1, paragraph under Level of Activity... This sections mentions thet 
there may be up to 400 federal approved per year and goes on to estimate the 
mumber of ngs required to drill those wells. The sumber of ngs required would be better 
related to the total mumber of wells to be drilled, uchustve of those on fee lands. 


ey or tern Po hat wo a Na — Reword 
= “ timefrasnes, and dete inanagement for both groundwater and surface 


end Mitigatica A paragraph or two on the 
legal framework would be thas section should explain that 
groundweter is « resvurce of te sate, rather thet real and that the state grants 0 
right to use the water based on the benefit that the weter in the case of CBM, 


the benefit is the gas production 
Page 2-17, Paragraph under Oroundweter. Thy: second reference to BUM is redundant. 


Page 2-17, Second bulleted item under Groundwater. insert “in™ after the word 
“concentrations”. 


Page 2-16, Sectian on 


Page 2-17, Last sentence in the third paragraph We appreciate the fact that the efforts 
will be pul towards coordinating Oz monitoring effort We sugges! that the dete 

aleo be considered wt tus effort Ther is. describe how data is io be used and 
what decisions are to be made cm the basis of this deta hh is ow experience thet date 
collected without close consideration of well-defined objectives 1s of little vatue 


Page 3-8, Last paragraph, third sentence Reword es follows “ produced water art 


Page 3-10, Second unde: table, first semence Swike “above that observed 
under nature! flow - Reference should not be made to “natural flow 


conditions” without the explanation of evaporation and tranepirstion. 
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Last sentence. Add “current” before “CBM generated Lows”. 
Page 3-13, firm paragraph, first semtence. Add “actual” before “outflow”. —— — 


———— come _—— ene par = A 
s 

by the WBO ase seunnaabie for pasennial conic, ders and — —⸗ 

applied in Gus analysis wihhow covests it is very difficult to predict what the sctuai 

Neid will be in situstions where o small deecherge occurs is s small upland drainage 1 15 

— — — — 

one 
— 
project ftows are conservation for the reason described sbove 


Thes provides estimated flows, based on the sesumpnons, under Current conditions |! 
would be usrfui t perform 2 check on the essumptrins by companng the cx mated 
increase in flows to actual observed flow rates [a effect, lets use the knowiedye of whet 
has cocurred in the pest to predict future effects. 


Page 3-13, Third paragraph, lest semtence. This sentence implies that the muncs are in 
fac: diechargng pyrite that would couse aced mune dratrage if pH conditions were not 
lemiting. If true this should be more clearty sated and significance 1 CBM described 


Page 3-21 Semsence carried from previous page and completes here is uncicar 


Page 3-25, First complete paragraph Based on the data in Tabie 3-7, Gillene's municipal 
water waage is much greater then 2 millions gailons per year 


Page 3-26, Last paragraph. The first sentence in this paragraph is prejudicial There it 
implication that oii and g2s and mimng normally foul the ar However if restated in * 
another wey. tus could be complimentary 


Page 3-40, Last part of first paragraph This ts drawing the conchusion thet 
human ectivity and disturbance are the couse of grouse popuistior, decline 
Paguletion Gocilans cash bo Geo eumuhh of many char — vacten, 
disease, etc. Uniess substantiated, this section should state facts only 


Page 4-5 Second under “Water Flow”. The ssme comment made regarding 
losses wn small. apphes here. 


Page 4-10, Fourth paragraph. Restate first semence as follows “Daily sediment 
concentrations will increase if ~ 


Page 4-11, Fiewt paragraph under “Water Use”. The third sentence states as if it is 2 fact 


that divermons increased by 41 percent Based on estimatiun approaches used earlier in 
the EIS, water yreld is based on broad assumptions thet may result in an overestimate for 
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smati, epinnd is fect ded the axe mated 4 
refesenct shoud be provided if no. te coumen shows be ComdsOomn/ eat the 
neunghes refereaced 
Page 4-14, Pies Porgeeyh under “béltigating Monsees”. Insert “by the aperwors” after 
“devabaped” in the fest sentence. 
Page 4 36 Second fell Ve left wortenag bow mary eth or acteaiy 
comptened 2 tee cos! and what hee currces were ore 
Page 4-71, Fourth paragraph insert in first sentence: — adders mentoring and 
i cecemary miligation t...”. 
—6 et modating process 
— within the BLM. This satject 
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Pages +71, Hazardous As Polite lepects fourth paragraph second sesence ' 
“Possible auugamon to lessen the formeidebyde rst could mchsde renmmg the * 3:4 ‘0 reduce ; 
ground lewd sayect oF 8 CO catalytic oxidise.” Recommend (+: +e wosts associated 
wath the suggested aytiganos in the FETS to provide wforenc>:: and the 
éectsine-make 0s to which auitigation could be suggested m th: £8 


Page 4-78, Vieindlity ‘enpects “The mmpacts under the No Actos Alernetrve moun! be 
expected to be similar to those described under AReratr< ' ~ As stated on page 2-23. up to 
2,500 of the proposed wells would be located on lands wire CBM rights are owned by the 
federal With 0 2,500 wel G@avence, ARerns**-:  scubd be expected to hove 0 
ve cn visielity dso to morensed *«' «iditional compressor exusmons 
associated with gus production As stated in CBQ's 40 Mice! <ched Questions Number 3}. ~ “No 
Acuos” m gsch cases would mena the proposed sctrvity would not take piace end the resulting 
exvvorsssatal efforts from talang a0 echos woud be compared wuth the effects of parmuttng the 
proposed activity or an alternative '0 sr forward” The EPA recomunends that s “No- Acton” 
Alernative be enelyzed for caver: rcri so that ts wnpacts ces be compared to the 
wupects from the Propuesd Action aca: 42. aamve | 


Pagt 3-11, Section 3.2.3.1 Vehicle Road Dust, Gret paragraph, fugitive road dust 
equation “p - number of deye with more then 0 0! aches of precipitatson, 100 for the ¢tpanded 
project even” Please provide justification for the 100 duys’y: of precaptanoa For an and aren 
one would expect many fewer deye thet 100 per year eapeciay for precipitation covering the 
extwe project area This comment also epphes to Section $ 4 | } on page $-2) 


5-34, Table S- 13, Cummsdetive Polhatamt Esrsenons, Recomwnend that SO2 and PM 10 
eo nesioes for locomowves be inchaded = Append D - Eauemon Factors for Locomerves These 
emsastons wil cleo cosaribute to visibility ungects af the sunsitve receptor eites 
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